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Animals  (domeetio).    {See  also  Cattle.) 

report  of  Commissioner  of  Agricnltnre  on 

snppressing  diseases  among 

Annals  of  the  War.    (See  Records  of  the  Rebellion. ) 
Appropriations : 

Letter  from  the  Secretary  of  the  Treasary — 
transmitting  estimates  of  appropriations  for  year  ending 

June,  1886 , 

transmitting  deficiency  estimates  for  current  year 

asking  for  an  increased  appropriation  for  printing  national 

banK  notes 

in  relation  to  an  appropriation  for  removal  and  storage  of 

material  at  the  Government  Printing  Office 

transmitting  supplemt-ntal  estimates  for  appropriations 

transmitting  supplemental  estimates  for  Indian  service 

Aimy,  annual  report  of  Adjutant  General  ( vol.  1) 

appointments  to,  petition  of  cadets  at  Military  Academy 

relative  to  civilian 

assistant  surgeons,  petitions  relative  to  issuing  commis- 
sions to 

contingent  expenditures,  report  of  the  Secretary  of  War  on. 
education  iu,  auuual  report  of  officer  iu  chargeof  (vol.  1). 

infantry,  petition  of  officers  for  reorganization  of 

Ordnance^  amiual  report  of  Chief  of  (vol.  3) 

Ashland  Harbor,  Wis.,  report  of  engineers  on  survey  of 

Aahnelot  (U.  S.  S.)*  letter  of  Secretary  of  Treasury  relating  to 

paying  damages  for  collision  with 

Assistant  surgeons.     {See  Army.) 
Attorney-General,     {^ee  alao  Department  of  Justice. ) 

Annual  report .* . 

Report  on  amounts  available  for  expenses  of  United  States 

courts 

Letters  from,  relative  to— - 

Alaska,  relative  to  court-house  and  jail  in 

relative  to  insane  persons 

Appropriations^  relative  to  appropriations  for  transcrib- 
ing records  and  making  tabular  state- 
ments of  accounts  in  United  States 

courts 

relative  to  appropriations  for  publishing 

opinions  of  Attorneys-General 

Court  officers'  fees,  relative  to 

Fort  Smith,  Ark.,  relative  to  jail  at 

Stenographers,  relative  to  payment  of,  in  suitof  Kilboum 

v$,  Thompson 

Auditor  of  the  Treasury  for  the  Post'Offioe  Department,  annual 

report  of 

Auditors  of  Treasury  Department.    (See  under  respective  num- 
bers.) 
Augur,  Brig.  Gen.,  C.  C,  annual  report  of  (vol.  1) 

B. 

Bangkok,  Slam,  estimate  for  repairing  premises  for  United  States 
legation  at 

Barren  River,  Kentucky,  report  of  engineers  on  survey  of 

Bayou  Bartholomew,  report  of  engineers  on  survey  of 

Boeuf  River,  report  of  engineers  on  survey  of 

Bogue  Sound,  report  of  engineers  on  survey  of 

Boston,  Mass.,  letter  of  Secretary  of  Treasury  on  additional  ap- 
propriation for  public  building  at 

Bradley,  Col.  L.P.,  annual  report  of  (vol.  1) 

Buenos  Ayres,  letter  from  Secretary  of  Stat>e  relative  to  consul  at. 

Bureau  of  Catholic  Missions,  letter  of  Secretary  of  Interior  rela- 
tive to  an  appropriation  for ; 
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Bnreaa  of  Conatraciion  and  Repair,  annual  report  (yoI.  1) 

Bnrean  of  Equipment  and  Recmiting,  annual  report  (vol.  1) 

Bureau  of  Labor  Statistice,  letter  from  Secretary  of  Treasury  rela- 

tiye  to  appropriation  for 

Bureau  of  Medicine  and  Surgery,  annual  report  of  (vol.  2) 

Bureau  of  Navigation,  annuiu  report  (vol.  1) 

Bureau  of  Ordnance,  annual  report  (vol.  1) 

Bureau  of  Provisions  and  Clotning,  annual  report  (vol.  1) 

Bureau  of  Statistics,  report  of  Chief  of,  on  foreign  commerce 

Bureau  of  Steam  Engineering,  annual  report  (vol.  1) 

Bureau  of  Yards  and  Docks,  annual  report  (vol.  1) 

Burlington  Bay,  Minn.,  report  of  engineers  on  survey  of 

C. 

California  and  Oregon  Railroad,  message  of  President  relative  to 

appointment  of  commissioners  to  examine 

Calumet,  111.,  report  of  engineer  on  changes  in  shore  line  at 

Cape  May,  N.  J.,  estimate  by  Light-House  Board  of  appropriation 

U>T 

Captain  &  Co.,  letter  of  Secretary  of  Treasury  relative  to  claim  of. 

Carter,  James  R.,  estimate  to  pay  claim  of 

Cashie  River,  report  of  engineers  on  survey  of 

Cattle,  report  of  Secretary  of  Treasury  on  ranch  and  range  cattle 

traffic 

Central  America,  letter  of  Secretary  of  Navy  relative  to  assist- 
ance rendered  destitute  American  citizens  in 

Charleston,  W.  Ya.,  letter  of  Secretary  of  Treasury  on  addi- 
tional appropriation  for  public  building  at 

ClierDkeee.    {See  Indians.) 

Chief  of  Engineers,  relative  to  harbor  of  refugee  at  Sandy  Bay,  Mass. 

report  relative  to  condition  of  Falls  of  Saint 

Anthony  

Chief  of  Ordnance,  annual  report  of  (vol.3} 

Chincoteague  Bay,  Virginia,  report  of  engineers  in  relation  to  sur- 
vey of 

Chinese  immigration,  letter  of  Secretary  of  Treasury  on  regula- 
tions restricting 

Civil  Service  Commission,  annual  report  of 

Civilian  appointments  in  Army.    (See  Army.) 
Claims,  abstract  showinc  character  and  amount  of  all  claims  re- 
ported since  l^bmary  20,  1884,  for  depredations  com- 
mitted by  Indians 

letter  from  Secretary  of  Treasury  giving  list  allowed  by 

accounting  officers  of  the  Treasury 

letter  of  Secretary  of  Treasary  giving  schedule  of  claims 

allowed  under  exhaasted  appropriations ^. 

list  of  claims  of  postmasters  allowed  and  disallowed  from 

December  1,  18d3,  to  December  1,  ldd4 

list  of  claims  arising  under  act  of  Jaly  4,  1864 

Cleveland,  Ohio,  letter  from  Secretary  of  Treasury  relative  to 

appropriation  for  public  bailding  at 

report  of  engineers  on  harbor  at 

Clinton  River,  Michigan,  report  of  engineers  on  survey  of 

Coast  and  Geodetic  Survey,  annual  report  for  1884 

letter  from  the  Secretary  of  the 
Treasury  transmitting  statement 
showing  expenditures  made  on  ac- 
count or 

Coasters'  Harbor  Island,  estimate  for  erecting  build  in j^m  on 

CcDur  D'Alene  Lake,  report  of  engineers  ou  sni  v<'y  of 

Coina  and  coinage,  letter  of  Secretary  of  tbeTieabury  rul alive  to 

transportation  andstorege  of  Hilve'-dollarB. 
report  of  Secretary  of  Trt/SiBiir.v  relative  to 
Danks  refusing  silver  dollars  and  silver  cer- 
tificates   - 
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\ 


Collectors  of  internal  revenne.    ( See  Internat-revenae  collectors. ) 

Collisions  at  sea.    (See  Vessels.) 

Columbus,  Ohio,  letter  of  Secretary  of  the  Treasury  relative  to 

additional  appropriations  for  public  building  at 

Commerce  and  navigation,  report  of  the  Chief  of  the  Bureau  of 

Statistics  on  foreign 

internal  commerce 

message  of  the  President  in  reference 
to  international  regulations  for  pre- 
venting collisions  at  sea 

Commissary-General  of  Subsistence,  annual  report  of  (vol.  1 ) 

Commissioner  of  Agriculture,  annual  report  of,  for  1884 

1885 

letter  from,  transmittiilg  report  of 
conmiission  ou  suppressing  dis- 
eases among  domestic  cattle 

Customs,  annual  report  of 

Education,  annual  report  of  ( vol.  4) 

General  Land  Office,  annual  report  of  (vol.  1)  . .. 
Indian  Affairs,  annual  report  or  (vol;  2) 

Internal  Revenue,  annual  report  of 

Pensions,  annual  report  of  (vol.  1) 

Railroads,  annual  report  of  (vol.  1) 

Commissioners  of  the  District  of  Columbia,  annual  report  of  the. 
Compasses,  letter  of  Secretary  of  the  Navy  relative  to  establish- 
ing stations  for  determining  errors  in 

Comptroller  of  the  Currency,  annual  report  of  the 

Congaree  River,  report  of  engineers  on  survey  of 

Congo  Conference,  report  of  Secretary  of  State  relative  to 

Consular  and  Diplomatic  Service,  report  of  Secretary  of  State  on 

consular  service 

letter  of  Secretary  of  State  rela- 
tive to  consul  at  Buenos  Ayres. 

Consuls,  annual  reports  on  labor  in  Europe  from  United  States. . . 

Contractors.    (i$«6  Postal  service.) 

Corea,  estimate  for  purchasing  premises  for  United  States  lega- 
tion at 

letter  of  Secretary  of  State  relative  to  detailing  Army  of- 
ficers for  military  instructors  in 

Cottqp  Centennial  Exposition.    {See  New  Orleans  Exposition.) 
Council  Bluffs,  Iowa,  letter  from  Secretary  of  Treasury  relative 

to  additional  appropriation  for  public  building  at 

Court  of  Claims,  letter  relative  to  an  appropriation  for  printing 

for 

report  of  Secretary  of  Treasury  on  unpaid  Judg- 
ments of  - 

Court  officers,  letter  from  Attorney-General  relative  to  fees  of 

Courts  of  United  States : 

Appropriations  for,  report  of  Attorney-General  on  amount 

available 

Court  records,  letter  of  Attorney-General  relative  to  ap- 
propriation for  transcribing 

OmC'ers  of,  lett>er  relative  to  substituting  salaries  for  fees.. 
Crook,  Brig. Gen.  George, annual  report  of  (vol.  1) 

Currency,  Comptroller  of,  annual  report  of 

Customs,  annual  report  of  the  Commissioner  of 

Customs  duties.    {See  aUo  Import  duties.) 

Annual  report  of  refunds 

Customs  officers,  annual  report  on  emoluments  of 

Customs  revenue,  letter  fh)m  Secretary  of  Treasury  giving  esti- 
mate of  cost  of  collecting 

Cypress  Bayou,  report  of  engineers  on  improving 
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D. 

Dams,  report  of  engineers  on  system  of  movable 

Darien  Harbor,  Georgia,  report  of  engineers  on  sarvey  of 

David's  Island,  New  York,  estimate  for  sea-wall  aronnd 

Deer  Creek,  Mi£sissippi,  report  of  engineers  on  survey  of 

Deficiency  appropriations.    {See  Appropriations^ 
Deficiency  estimates,  letter  from  Secretary  of  Treasury  trans- 
mitting ^timates  for  current  year 

Department  of  Justice : 

Letter  of  Attorney-General  relative  to  appropriation  for 

transcribing  court  records 

Department  of  State : 

Estimate  of  deficiency  appropriation  for  printing  and  bind- 
ing  

Estimate  to  purchase  history  of  the  Department 

Statement  oi  disbursements  of  the  contingent  fund  for  the 

year  ending  Jane  30,  1684 

Deputy  marshals.    (See  Elections.) 

Dee  Moines,  Iowa,  letter  of  Secretary  of  Treasury  relative  to  ex- 
tending public  bailding  at 

Detroit  Uiver,  estimate  for  completing  light-house  and  fog-signal 

at  mouth  of : 

Devil's  Lake  Indian  Reservation.    {See  Indians.) 

Director  of  the  Mint,  annual  report  of 

on   production   of  precious 

metals 

Distilled  spirits,  letter  from  Secretary  of  Treasury  on  entry  and 

withdrawal  firom  warehouses  of 

District  of  Columbia,  annual  report  of  the  Commissioners  of .... 
Estimate  of  appropriations  from  Commissioners  for  extra 

policemen 

Estimates  of  appropriations  from  the  Commissioners  to 

maintain  public  order  in 

Letter  from  Secretary  of  Treasury  in  reference  to  addi- 
tional estimates  for  appropriations  for  charitable  institu- 
tions in 

I>mid  (schooner),  estimate  from  Secretary  of  Navy  for  paying 

damages  to 

Dubuque,  Iowa,  letter  of  Secretary  of  Treasury  relative  to  addi- 
tional appropriation  for  public  building  at 

Dn  Pont,  8.  F.,  letter  from  Secretary  of  War  relative  to  unveil- 
ing statue  of 

E. 

Ecuador,  report  of  Secretary  of  State  on  arrest  of  Julio  R.  San- 
tos in 

Education,  annual  report  of  Commissioner  of  (vol.  4) 

report  of  officer  in  charge  of  same  in  Army  (vol.  1)  .. 
Elections,  report  of  Secretary  of  Treasury  on  expenditures  for  su- 
pervisors and  deputy  marshals  in.   

Elliott,  George  F.,  letter  of  the  Secretary  of  Treasury  in  refer- 
ence to  relief  of  sureties  of 

Engineers,  annual  report  of  Chief  of,  in  four  parts — 

(Vol.  2,  part  1) 

(Vol.2,  part 2) 

(Vol.  2,  part  3) 

(Vol.  2,  part  3) 

Envelopes.    {See  Postal  service. ) 

F. 

Falls  of  Saint  Anthony,  report  of  Secretary  of  War  on  condi  tion  of. 

Fees.    {See  Courts  of  the  United  States. ) 

Fifth  Auditor  of  Treasury  Department,  annual  report  of 
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29 
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115 


242 
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128 
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Subject. 


First  Assistant  Postmaster-General,  annual  report  of 

First  Auditor  of  Treasury  Department,  annual  report  of 

First  Comptroller,  annual  report  of 

annual  report  of  Treasurer  on  aoeounts  settled 

by 

Flathead  Indian  Reserration.    (See  Indians.) 
Foreign  commerce.    {See  Commerce  and  Navigation.) 

Foreign  mail  service,  report  of  superintendent  of 

Foreign  relations  of  the  United  States,  papers  relating  to 

Forest  Grove,  Oreg.,  estimate  for  Indian  school  at  w ^ 

Fort  Monroe,  estimate  for  purchase  of  additional  land  at 

Fort  Point,  Boston  Harbor,  Massachusetts,  report  of  engineers  on 

survey  of  channel  at 

Fort  Smith,  Ark. ,  letter  of  Attomey-Goneral  relative  to  jail  at .... . 
Fort  Wayne,  Ind.,  letter  from  Secretary  of  Treasury  relative  to 

an  increased  limit  of  cost  of  public  building  at 

Fourth  Auditor  of  Treasury  Department,  annual  report  of 

If^nch  and  American  Claims  Commission : 

Report  of  Secretary  of  State  relative  to 

French  spoliation  claims,  estimate  of  ezx^enses  for  obtaining 

G. 

General  Land  Office,  annual  report  of  Commissioner  of  (vol.  1).. 

Geographical  Congress,  report  ou  the  Third,  held  at  Venice,  Italy. 

Geolo^cal  Survey,  annual  report  of  Director  of  (vol.  3) 

Georgia  Shoals,  Massachusetts,  letter  of  Secretary  of  Treasury  rel- 
ative to  examining 

OibboD,  Col.  John,  annual  report  of  (vol.  1) 

Gloucester,  Mass.,  report  of  engineers  on  survey  of  harbor  at 

Government  Printing  Office,  letter  of  Secretary  of  Treasury  ask- 
ing an  appropriation  for  removal  and  storage  of  material  at . . . 

Grant  &  Co.,  letter  of  Secretary  of  Treasury  relative  to  paying 
interest  on  judgment  in  favor  of 

Greoly  Relief  Expedition,  message  of  President  recommending 
return  of  steamer  Alert  to  Great  Britain 

Green  River,  Kentucky,  report  of  engineers  on  survey  of 

Gun  factory,  estimates  of  Secretary  of  Navy  for  erection  of 

Guttenberg,  Iowa,  re]>ort  of  engineers  on  survey  of  Miss  ssippi 
River,  near 

H. 

Hampton  Institute,  Virginia,  letter  of  Secretary  of  Treasury  rela- 
tive to  appropriations  for 

Hancock,  Maj.  Gen.  W.  S.,  annual  report  of  (vol.  1 ) 

Harbors  of  Refuge : 

Letter  from  Chief  of  Engineers  relative  to  construction  of 

one  at  Sandy  Bay,  Mass 

Report  of  engineers  on  survey  for  one  at  Lndington,  Mich . . 
Harrisonburg,  Va.,  letter  from  Secretary  of  Treasury  relative  to 

public  building  at 

letter  of  Secretary  of  Treasury  relative  to  ap- 
propriation for  public  building  at 

Hell  Gate,  New  York,  report  of  Secretary  of  War  on  application 

of  appropriation  for  improvement  of 

Hingham  Harbor,  Massachusetts,  report  of  engineers  on  survey  of. 
Hot  Springs,  Ark.,  estimates  for  completion  of  Army  and  Navy 

hospital  at 

estimates  for  improvements  at 

Huntington,  N.  Y.,  report  of  engineers  on  survey  of 

Hyannis,  Mass.,  report  of  engineers  ou  survey  oi  harbor  at 
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ir 


8i)l>je€t. 


I. 

Inmort  duties,  annual  report  of  refunds 

Indian  Affairs,  annual  report  of  CommisHioner  (vol.  2) 

Indian  Bureau,  report  on  open  market  expenditures 

estimate  of  deficiency  appropriations  for 

supplementary  estimates  of  appropriations  for. . 
Indian  Department,  tabular  statements  of  disbursements  made 

for  year  ending  June  30,  1884 

Indian  depredation  claims,  abstract  showing  nature  and  amount 

of  all  claims  reported  since  Febru- 
ary 20, 1884 

report  of  Secretary  of  Interior  on.. 

supplemental  report  No.  2  on 

*  No.  3  on 

Indian  schools,  estimate  of  appropriation  for  school  an  Flathead 

Agency 

estimate  for  appropriation  for  school  at  Forest 

Grove,  Oreg 

letter  from  the  Secretary  of  Interior  relative  to 

disbursement  of  funds  for  support  of 

letter  of  Secretary  of  Treasury  relative  to  purchas- 
ing property  for 

Indians,  Cherokees,  estimat>es  for  removing  Eastern  band  of 

DeviPs  Lake  Reservation,  lettor  from  Secretary  of  In- 
terior relative  to  granting  right  of  way  to  Jamestown 

and  Northern  Railroad  through  

Flathead  Reservation,  letter  of  Secretary  of  Interior 
relative  to   an   appropriation  for  Catholic   mission 

schools 

Hescalero  Reservation,  letter  from  Secretary  of  Treasury 

relative  to  purchase  of  improvements  within 

Nez  Perc6,  estimate  for  removal  of 

Omaha,  estimate  to  pay  expenses  of  selling  lands 

Osage,  letter  of  Secretary  of  Treasury  relative  to  claim 

or  Captain  &.  Co.  for  supplies  furnished  to , 

Zufii  Reservation,  letter  from  Secretary  of  Interior  rel- 
ative to  claims  to  portions  of 

Infantry.    (^eeArmy.) 
Iron-clads.    ( Ste  Navy. ) 

Inspector-General,  annual  report  of  (vol.  1) , 

Inspector-GeneraPs  Department,  message   from   President  re- 

tnminffbill  (H.R.  1017)  relative  to 

Interior  Department,  statement  of  the  expenditure  of  the  con- 

tin^^ent  funds  of  the  several  bunreas  of  the 

Interior,  Secretary  of.    {See  Secretary  of  the  Interior.) 
Internal  commerce , 

Internal  Revenue,  annual  report  of  Commissioner  of 

Internal-revenue  collectors,  estimates  to  pay  certain 

Intemal-reveune  taxes,  letter  of  Secretary  of  Treasuir  relative 

to  commissions  withheld  from  purchasers  of  private  die-stamps 
International  Geographical  Congress.     (&e  Venice. ) 

International  Meridian  Conference,  report  of  proceedings  of 

Iqniqne,  Peru,  letter  of  Secretary  of  State  relative  to  burning  of 

consulate  at 

J. 

Jamestown  and  Northern  Railroad,  letter  of  Secretary  of  In- 
terior relative  to  right  of  way  through  Devil's  Lake  Indian 

Reservation  to 

Japan,  estimates  of  appropriation  to  pay  interpreter  of  United 

States  legation  in 

message  of    President  relative  to  donation  of  ground  for 
United  States  legation  in 
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Sabjeot. 


Jefiferson  Cit^,  Mo.,  letter  of  Secretary  of  Treasury  on  increasing 

appropriation  for  public  building  at 

Judge-Advocate  General,  annual  report  of  (vol.  1) 

K. 

Kansas  City,  Mo.,  letter  of  Secretary  of  Treasury  on  additional 
appropriation  for  public  building  at 

Ker,  W.  W.,  letter  of  Secretary  ol  Treasury  relative  to  paying, 
for  services 

Key  West,  Fla.,  letter  from  Secretary  of  Treasury  relative  to  es- 
tablishing range-light  at 

Kilboum,  Hallett,  letter  of  Attorney-Greneral  relative  to  paying 
stenographers  in  suit  of , 

L. 

Labor  in  Europe,  reports  of  United  States  consuls  on 

Lac  la  Belle  Harbor,  Michigan,  report  of  engineers  on  survey  of. 
Lake  Champlain,  New  York,  report  of  engineers  on  survey  of, 

near  Four  Channels 

Land  laws,  estimate  of  appropriations  from  Secretary  of  Treas- 
ury for  printing 

Lawrenceburg,  Ind.,  report  of  engineers  on  survey  of  harbor  at. 

Lewis  River,  report  of  engineers  on  survey  of 

Light-House  Board,  letter  recommend] ugestablishment  of  a 

range-light  at  Key  West,  Fla 

letter  relative  to  burning  of  light-house 

tender  Lily 

estimate   for   completing    light-house   at 

mouth  of  Detroit  River 

Lights,  estimate  for  completing  light-house  at  mouth  of  Detroit 

River 

estimate  of  appropriation  for  Abesoom  and  Cape  May 

stations 

rej^ort  of  Seoreta^  of  Treasury  relative  to  additional, 

m  Narraganset  Bay 

Lily  (light-house  tender) : 

letter  of  Secretary  of  Treasury  relative  to  burning  of 

Claims  for  losses  by  burning  of 

Longitude.    (See  International  Meridian  Congress.) 
Louisville,  Ky.,  letter  from  Secretary  of  Treasury  on  additional 

appropriation  for  public  building  at 

Ludington,  Mich.,  report  of  engineers  on  survey  of  harbor  at.. . 

M. 

Mail  contractors.    (See  Postal  service.) 
Mail  contracts.    (See  Postal  service.) 

Malo,  J.  T.,  estimate  of  appropriation  to  pay « 

Marine  Corps,  report  of  the  commandant  (vol.  1) 

Meridian.    (See  International  Meridian  Conference.) 

Merritt,  Col.  W.,  annual  report  of  (vol.  1) 

Mescalero  Indian  Reservation.    (See  Indians.) 

Messageries  Maritime  Ship  Company,  estimate  to  pay  claim  of^. . 

Miles,  Brig.  Gen.  N.  A.,  annual  report  of  (vol.  1) 

abstract  of  the  militia  force  of  the  United  States 

Militia,  reports  on  (vol.  1) 

Military  Academy,  West  Point,  report  of  Board  of  Visitors  to 

(vol.1) 

estimates  for  building  quarters  at 

petition  of  cadets  relative  to  civilian  appoint- 

ments  to  Army 

Militarv  establishment,  statement  of  expenditures  from  the  appro- 
priation for  the  contingent  expenses  of  the 
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XI 


Sabject. 


Military  prisoD,  reports  on  (vol.  1) 

Minneapolis,  Minn.,  letter  of  Secretary  of  Treasury  relative  to 

appropriation  for  pablic  bn41ding  at 

Mint,  annual  report  of  the  Director  of  the 

production    of     precious 

metals 

Mississippi  River,  report  of  engineers  on  survey  near  Guttenberg, 

Iowa 

Mississippi  River  Commission,  annual  report  for  1884  of  the 

Missouri,  Kansas  and  Pacific  Railroad,  papers  in  claim  of 

Mobile,  Ala.,  report  of  engineers  on  survey  of  river  and  harbor  at. 
Monahan,  Thomas,  report  of  Secretary  of  State  on  arrest  in 

Mexico  of 

Money-order  system,  annual  report  of  Superintendent  of  the 

N. 

Napa  River,  report  of  engineers  on  survey  of 

Narraganset  Bay,  Rhode  Island,  report  of  Secretary  of  Treasury 

relative  to  adaitional  lights  in 

Natalbany  River,  Louisiana,  report  of  engineers  on  survey  of 

National  bank  notes,  supplementary  estimate  of  Secretary  of  the 

Treasury  for  printing 

National  Board  of  Health,  annual  report  for  1884 

NaTal  Academy,  annual  report  of  the  superintendent  of  (vol.  l).w 

report  of  Secretary  of  Navy  on  death  of  F.  S. 

Strang  at 

Naval  Advisory  Board,  letter  of  Secretary  of  Navy  on  expendi- 
tures of 

Naval  Observatory,  estimates  for  contingent  expenses  of 

Navy  :  annual  report  of  the  Surgeon-General  of  the  (vol  2) 

letter  from  Secretary  of  Treasury  transmitting  estimates 

to  pay  contractors  for  use  of  yards  by  iron-cTads  of 

Bureau  of  Medicine  and  Surgery  (vol.  2) 

acting  rear-admirals :  report  of  Secretary  of  Navy  on  power 

to  appoint  

vessels  for :  letter  from  Secretary  relative  to  appropriation 

for  machinery  for  new  cruisers 

Navy  Department : 

Annual  report  on  civil  employes  of , 

Estimate  of  appropriation  for  additional  messenger  in 

of  appropriations  for  gun  factory  for 

Statementof  the  expenditures  of  contingent  funds  for  1884 

for 

Navy,  Secretary  of.    (See  Secretary  of  the  Navy. ) 
Navy-yard,  letter  from  Secretary  of  Treasury  transmitting  esti- 
mates for  buildings  at  Norfolk,  Ya 

New  England  Transportation  Company,  estimate  to  pay  damages 

for  collision  with  steamer  Talapoosa 

New  Orleans  Exposition : 

Estimate  of  expenses  for  naval  vessels  in  attendance  at 

Estimates  for  additional  appropriation  for 

Message  of  President  relative  to  additional  appropriation  for. 
New  York  City,  report  of  Secretary  of  War  on  improvements  of 

harbor  of. 

Nez  Perc^  Indians.     (Sfe  Indians.) 

Norfolk  navy-yard,  estimate  for  buildings  at 

O. 

Ohio  River,  report  of  engineern  on  survey  of  bar  opposite  mouth 

of  Licking  River 

Omahas.  (^ee Indians.) 

Ordnance,  annual  report  of  Chief  of  (vol.  3) 

Osages.  ( See  Indians. ) 

Otie,  Col.E.,  annual  report  of  (vol.  1) 
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184 
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Subject. 


P. 

Pasquotank  River,  report  of  engineers  on  survey  of 

Pawcatuck  River,  Rhode  Island,  report  of  engineers  on  survey  of. 

Paymaster-General,  annual  report  of  (vol  1) 

Penalty  envelopes,  estimates  for  purchase  of 

Pensacola,  Fla.,  report  of  engineers  on  survey  of  harbor  at 

Pension  attorneys,  report  of  Secretary  of  Interior  on  fees  of 

Pension  Office  building,  estimates  for  gas  pipes  for 

of  appropriation  for  comple- 
tion of 

Pensions,  annual  report  of  Commissioner  of  (vol.  1) 

Pleuro-poeumonia.    (iSee  Animals.) 

Pocomoke  River,  report  of  engineers  on  survey  of 

Point  Barrow  Expedition,  report  of  Secretary  of  War  on 

Pope,  Maj.  Gen.  John,  annual  report  of  (vol.  I ) 

Porter,  Fitz- John,  message  from  President  with  copy  of  appeal  of. 
Portsmouth,  N.  H.,  report  of  engineers  on  survey  of  harbor  at . . . 
Postage  stamps,  letter  of  Postmaster-General  relative  to  bids  for. 

Postal  service,  annual  report  of  proposals  accepted 

special 

on  additional  allowances  made  to 

contractors 

estimates  of  the  appropriations  for  year  ending 

June  30,  1886 

estimates  to  supply  deficiencies  in  appropriations 

for 

letter  from  Postmaster-General  relative  to  mail 

contracts 

letter  of  Postmaster-General  relative  to  annul- 
ment of  contracts  for  official  envelopes 

Postmaster-General,  annual  report,  in  1  volume,  embracing  re- 
ports of— 

The  Postmaster-General 

Auditor  of  the  Treasury  for  the  Post-Offioe  Department.. . 
Letters  from,  relative  to — 

Appropriations,  estimat>e  for  deficiency 

Claims  of  postmasters,  list  of  claims  allowed  and  disallowed 

from  December  1,  1883,  to  December  1,  1884 

Mail  service,  annual  report  on  contracts  made  for 

annnal  report  on  additional  allowances  to, 

contractors 

annual  report  of  special 

Official  envelopes  relative  to  annulment  of  contracts  for.. 
Penalty  envelopes,  transmitting  estimates  for  purchase  of. . 
Post-Office  Department,  annnal  report  on  expenditure  of 

contingent  fund 

Postage  stamps,  relative  to  bids  for 

Postmasters,  list  of  claims  for  loss  by  burglary,  fire,  or  other 
causes  allowed  and  disallowed  from  December  1,  1883,  to  De- 
cember 1, 18«4 

Post-Office  Department,  annual  report  on  expenditure  of  con- 
tingent tund 

additional  estimates  of  appropriation  for 

money  order  division 

estimate  for  office  of  Auditor  of 

letter  from  Postmaster -General  relative 

to  purchase  of  free  penalty  envelopes. . 

letter  of  Secretary  of  Treasury  relative 

to  paying  ante-bellum  warrants , 

Poughkeepsie,  N.  Y.,  letter  from  Secretary  of  Treasury  relative 

to  coDipleting  public  building  at. 

Powow  River,  Massachusetts,  report  of  enn^ineers  on  survey  of. . 
Precious  metads,  annual  report  on  production  of 
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Sabjeot. 


Preoideiit  of  the  United  States,  communications  from — 

Annnal  Measage  and   accompanying  docnments,  second 

session,  Forty-eighth  Congress 

Alert  (steamer),  recommenmng  retnm  to  Great  Britain.... 

Civil  Service  Commission,  annual  report  of 

California  and  Oregon  Railroad,  relative  to  appointment  of 

commissioners  to^examine 

Inspector-General's' Department,  returning  bill  (H.  R.  1017) 

relative  to 

National  Board  of  Health,  transmitting  annnal  report  of. . 
New  Orleans  Exposition,  relative  to  additional  appropri- 
ation for - 

Porter,  Fitz-John,  copy  of  appeal  of 

Union  Pacific  Railway  Company,  report  of  (Government 

directors  of 

Transmits,  by  message,  communications,  &c.,  from — 
Po$tma9ier'General : 

First  Assistant  Postmaster-General 

Second  Assistant  Postmaster-General 

Superintendent  of  foreign  mails 

of  the  money-order  system 

of  Railway  Mail  Service 

Third  Assistant  Postmasier-General 

Topographer  of  the  Post-Office  Department 

Aereiary  of  Navy : 

Acting  rear  admirals,  relative  to  appointment  of 

Seerttary  of  State : 

Buenos  Ayres,  relative  to  consul  at 

Collisions  at  sea,  report  in  regard  to  preventing 

Congo  Conference,  relative  to 

Consular  service,  report  on 

Corea,  relative  to  detailing  Army  officers  for  military  in- 
structors in 


I 


French  and  American  Claims  Commission,  report  relative  to. 

International  Meridian  Conference,  transmitting  proceed- 
ings of ' 

Japan,  relative  to  donation  of  ground  for  United  States 
legation  in 

Monahao,  T.  J.,  report  on  arrest  in  Mexico  of 

Santos,  Julio  R.,  report  relative  to  arrest  in  Ecuador  of. .. 

South  American  Commissioners,  annual  report  of 

die-stamps,  letter  of  Secretary  of  Treasury  relative  to 

eommissions  withheld  from  purchasers  of 

Private  land  claims,  New  Mexico : 

Report  of  Secretary  of  Interior  on  claim  of  Antonio  de  Sal- 
azar,  No.  132 

Report  of  Secretary  of  Interior  on  claim  of  Sebastian  de 
Vargas,  No.  1:17 

Report  of  Secretary  of  Interior  on  Cafiada  de  Cochite  grant. 

No.  135 

Pablic  buildings,  letter  from  Secretary  of  Treasury  relative  to 

Enrchase  of  site  and  erection  of,  at  Harrison- 
urg,  Va 

letter  from  Secretary  of  Treasury  relative  to 
completing  post-office  building  at  Pough- 

keepsie,  N.  Y 

letter  of  Secretary  of  Treasury  relative  to  addi- 
tional appropriations  for 

letter  of  Secretary  of  Treasury  relative  to  sal- 
ary of  innpector 

letter  of  Secretary  of  Treasury  relative  to  ap- 
propriation for  repairs  of 

Pnblic  buildings  and  grounds,  Washington,  D.C.,  report  of  offi- 
cer in  charge  of  new  State,  War,  and  Navy  building  (vol.  1) 
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162 
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Subject. 


Public  documents,  annual  report  of  Secretary  of  Interior  on  dis- 
tribution of 

Public  lands,  list  of  suspended  entrie4  of  lands  acted  upon  by  the 
Board  of  Equitable  Adjudication 

Puyallnp  River,  report  of  engineers  on  survey  of 

Q. 

Quartermaster-General,  annnal  report  of  (vol.  1) 

Quincy  Bay,  Illinois,  report  of  engineers  on  survey  of  Whipple 
Creok  in 

R. 

Railroads.    (^See  also  under  head  of  respective  corporations.) 

annual  report  of  Commissioner  of  (vol.  1) 

Railway  Mail  Service,  annual  report  of  the  Superintendent  of  the 
Rebellion  Records.    {See  also  Records  of  the  Kebellion)  (vol.  1).. 

Receipts  and  expenditures,  annual  report  for  1880 

Records  of  the  Rebellion,  report  of  officer  in  charge  of  publication 

(vol.1) 

report  of  Secretary  of  War  on  distribu- 
tion of ' 

Red  River,  report  of  engineers  on  survey  of 

Register  of  Treasury,  annual  report  of 

Rice,  S.  F.,  letter  of  Secretary  of  Treasury  relative  to  paying 

claim  of 

Right  of  way,  letter  from  Secretary  of  Interior  relative  togrant- 
ing  same  to  Jamestown  and  Northern  Railroad  through  DeviUs 

Lake  Indian  Reservation 

Rivers  and  harbors.    {See  also  under  head  of  respective  names  of 

rivers.) 
report  of    Secretary  of  War  on    improve- 
ments of \ 

letter  of  Secretary  of  War  relative  to  mis- 
use of  piers  and  breakwaters 

Rock  Island  Arsenal,  letter  of  Secretary  of  War  relative  to  ap- 
propriations for  water-power  pool  at 

S. 

Saint  Joseph,  Mo.,  letter  from  Secretary  of  Treasury  on  addi- 
tional appropriation  for  public  building  at 

Saint  Joseph's  River,  Idaho,  report  of  engineers  on  survey  of 

Saint  Louis  River  and  Bay,  Wisconsin,  report  of  engineers  on 
survey  of 

Salmon  River,  New  York,  report  of  engineers  on  survey  of 

Sandy  Bay,  Massachusetts,  letter  of  Secretary  of  War  relative  to 
constructing  harbor  of  refuge  at 

Santos,  Julio  R.,  letter  from  Secretary  of  State  relative  to  arrest 
in  Ecuador  of \ 

Saranac  River,  reports  of  engineers  on  survey  of , 

Sault  Saint e  Mary  Canal,  letter  from  Secretary  of  War  with  re- 
port of  engineers  on  lockage  at 

Scajacuada  Creek,  New  York,  rejwrt  of  engineers  on  survey  of. 

Schofield,  Maj.  Gen.  J.  M.,  annual  report  of  (vol.  1) 

Scioto  River,  Ohio,  report  of  engineers  on  survey  of 

Second  Assistant  Postmaster-General,  annual  report  of 

Second  Auditor  of  Treasury  Department,  annual  rejport  of. 

letter  asking  addition- 
al accommodations 
for  office 

Second  Comptroller  of  Treasury  Department,  annual  report  of.. 
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XV 


Subject. 


Secretary  of  the  Interior : 

Annual  report  of ,  in  4  volumes,  embracing  reports  from — 

The  Secretary  (vol.  1; 

Commissioner  of  the  General  Land  Office  (vol.  1) 

Commissioner  of  Education  (vol.  4) 

Commissioner  of  Indian  Affairs  (vol.  2) 

Commissioner  of  Pensions  (vol.  1. ) 

Commissioner  of  Kailroads  (vol.  1) 

Director  of  Geological  Survey  (vol.  3) 

Letters  from,  relative  to — 

Bureau  of  Catholic  Missions,  asking  appropriations  for.... 
California  and  Oregon  Railroad,  relative  to  appointment  of 

commissioners  to  examine 

Contingent  fund,  statement  of  the  expenditure  of  the  funds 
of  the  several  bureaus  of  the  Interior  Department  for 

year  ending  June,  1884 

Indian  depredation  claims : 
Abstract  snowing  the  nature,  character,  and  amount  re- 
ported since  February  20,  1884 

Abstract  of  claims  since  December  10,  1884,  to  January 

13,1885 

Supplemental  report  No.  2,  on 

No.  3,  on 

Indian  schools,  relative  to  disbursement  of  funds  for  sup- 
port of 

Indian  service,  statement  of  open  market  expendltores  for, 

fipomFebruarvl,  1884,  to  June30,  1884 

Jamestown  and  Northern  Railroad,  in  regard  to  granting 
right  of  way  through  DeviPs  Lake  Indian  Reservation 

to 

Pension  attorney,  relative  to  fees  of 

Pri'^ate  land  claims,  report  relative  to  claim  of  Antonio  de 

Salazar,  No.  1.32 

on  claim  of  Sebastian  de  Vargas, 

No.  137 

on  CaQada  de  Cochite  grant 

No.  135,  New  Mexico 

Public  documents,  annual  report  on  distribution  of 

Public  lands,  list  of  suspended  entries  of  lands  acted  upon 

by  Board  of  Adjudication 

Zufii  Indian  Reservation,  relating  to  alleged  claims  to  por- 
tions of 

Secretary  of  the  Navy : 

Annual  report  (in  2  rolnmee),  embracing  reports  from — 

The  Secretary  (vol.  1) 

Admiral  of  the  Navy  (vol.  1) 

Advisory  Board  and  its  proceedings  (vol.  1) 

Bureau  of  Construction  and  Repair  (vol.  1) 

Equipment  and   Recruiting  (vol.  1) 

Medicine  and  Surgery  (vol.  2) 

Navigation  (vol.  I) 

Ordnance  (vol.  1) 

Provisions  and  Clothing  (vol.  1) 

Steam  Engineering  (vol.  1) 

Yards  and  Docks  (vol.  1) 

Estimates  of  the  Secretary's  office,  and  pay  of  the  Navy 

(vol.1) 

Marine  Corps  (vol.  1) 

Naval  Academy  (vol.  1) 

Lfetters  from,  relative  to — 

Acting  rear  admirals,  on  power  to  appoint 

Compasses,  relative  to  establishing  stations  for  determining 

errors  in 

Central  America,  relative  to  assistance  rendered  destitute 
American  citizens  in 
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XVI 
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Sabjeot. 


Secretary  of  the  Navy — Continued. 
Letters  fh>m.  relative  to — 
Contingent  fand,   Btatement  of  the  expenditures  of,  for 

1883 

Dmid  (schooner),  eatimate  to  pay  owners  damages  sustained 

by  collision  with  U.  S.  S.  Fowhatan 

Naval  Advisory  Board,  report  of  expenditures  of 

Navy  Department,  annual  report  on  civil  employ^  of 

transmitting  annual  report  on  expendi- 
ture of  coDtingent  tund  of 

Strang,  Frederick  S.,  on  death  at  Naval  Academy  of 

Tallapoosa,  relative  to  sinking  of 

correcting  clerical  error  in  report  relative  to 

sinking  of 

Vessels,  relative  to  appropriation  for  machinery  for  new 

cruisers 

Secretary  of  State : 

Annual  report  upon  foreign  relations 

Labor  in  Europe,  transmitting  consular  reports  on 

Collisions  at  sea,  in  reference  to  international  regulations 
for  preventing 

Congo  Conference,  report  relative  to 

Consular  and  diplomatic  service,  report  on 

Contingeut  fund,  statement  of  disbursements  for  year  end- 
ing June  30,  1884,  of  the  State  Department 

French  and  American  Claims  Commission,  report  relative  to. 

Intematioual  Meridian  Conference,  report  of  proceedings . . 

Iqnique,  Peru,  relative  to  burning  of  consulate  at 

Japan,  relative  to  donation  of  ground  for  United  States  le- 
gation in 

Mouahan,  Thomas  R.,  on  arrest  in  Mexico 

Santos,  Julio  R.,  relative  to  arrest  in  Ecuador  of 

South  American  Commissioners,  transmitting  annual  re- 
port of 

Secretary  of  the  Treasury — 

Annual  report  on  the  financen,  embracing  reports  of — 

The  Secretary,  wiih  tables 

Annual  report  on  the  state  of  the  finances  for  the  year  end- 
ing June  30,  1884 

Commisssioner  of  Internal  Revenue 

Comptroller  of  the  Currency 

Letters  from,  relative  to — 
Abingdon,  Va.,  relative  to  appropriation  for  public  build- 

iuK  at 

Alaska,  relative  to  fitting  up  a  public  building  in 

relative  to  pay  or  civil  officers  in 

relative  to  enforcement  of  laws  in 

Appropriations,  estimates  required  fur  year  ending  June, 

1886 

supplemental    estimate  for    printing  na- 
tional-bank notes 

estimate  of  deficiencies  for  support  of  cer- 
tain tribes  of  Indians 

estimate  lor  extra  policemen  for  District 

of  Columbia 

estimate  for  protection  and  improvement 
of  Yellowstone  Park 
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XTII 


Subject. 


fleoretaiy  of  the  Treasnry— Continued. 
Letters  from,  relative  to— 
▲ppiopriationB,  estimate  for  deficiency  for  State  Depart- 
ment printing  and  binding ;. 

estimate   for   completing  light-honse  at 
month  of  Detroit  River 

estimate  for  school  at  Flathead  Agency. .. 

estimate  for  gun  factory  for  Navy  Depart- 
mens 

additional  estimates  for  War  Department. 

estimates  for  buildings  on  Coaster's  Har- 
bor Island  

estimates  for  maintaining  public  order  in 
District  of  Columbia 

estimates  to  pay  contractors  for  use  of 
yards  by  iron-clads 

estimate  for  purchase  of  additional  land 
at  Fort  Monroe 

estimate  of  removal  of  Nez  Perc6  Indians. 

estimate  for  expenses  of  naval  vessels  at 
New  Orleans  Exposition 

estimate  for  office  of  Auditor  of  Post-Offlce 
Department 

estimate  for  expenses  of  American  and 
Hay  tien  Clai  ms  Commission 

estimate  for  Contingent  expenses  of  Naval 
Observatory 

estimates  for  building  quarters  at  Military 
Academy 

estimate  to  purchase  history  of  State  De- 
partment   

estimate  for  extra  work  in  division  of  war- 
rants   '. 

estimates  of  deficiencies  for  current  year. 

estimate  to  pay  claim  of  Messageries  Mar- 
itime Ship  Company 

estimates  to  pay  certain  internal-revenue 
collectors 

estimate  to  pnrchase  improvements   on 
Mescalero  Indian  Reservation 

estimates  for  buildings  at  Norfolk  navy- 
yard 

estimates   for  Indian   school   at  Forest 
Grove,  Oreg 

estimate  for  expenses  of  selling  Omaha  In- 
dian lands 

estimate  to  pay  damages  for  collision  of 
Steamer  Tallapoosa 

estimate   of    expenses   for   ascertaining 
French  spoliation  clai  ms  

estimate  for  Abescom  and  Cape  May  light 
stations 

additional  estimates  for  money-order  di- 
vision of  Post-Office  Department 

estiirates  for  legation  premises  at  Seoul, 
Corea,and  Bankok 

estimates  for  improving  sanitary  condition 
of  Watervliet  Arsenal 

estimates  for  Hampton  Institute,  Virginia. 

estimates  for  completing  hospital  at  Hot 
Springs,  Ark 

estimates  for  Bureau  of  Labor  Statistics  .. 

estimates  for  improvements  at  Hot  Springs, 
Ark - 

supplemental  estimates  of. 

H.  Ex.  Doc- n 
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Snbject. 


Secretary  of  the  Treasury — Continued. 
Letten  from,  relative  to — 
AppropriationB,  eBtimatee  for  removing  Eastern  Band  of 

Cherokee  Indians 

estimates  for  gas-pipes  for  new  Pension 

building 

estimates  to  pay  claim  of  J.  R.  Carter.... 
estimate  to  pay  interpreter  to  legation  in 

Japan 

estimates  for  New  Orleans  Exposition. .... 

estimates  for  government  of  Alaska 

estimates  for  completion  of  Pension  Office 

building 

estimates  for  unpaid  Judgments  of  Court 

of  Claims 

estimates  for  movable  torpedoes , 

estimate  to  reimburse  J.  T.  Malo 

estimate  for   sanitary  improvements   at 

Watertown  Arsenal 

Ashnelot  (U.  8.  S.)i  relative  to  paying  damages  for  collision 

with 

Boston^  Mass.,  relative  to  an  additional  appropriation  for 

public  building  at 

Buenos  Ay  res,  relative  to  the  consul  at 

Captain  &  Co.,  relative  to  claim  of 

Charleston,  W.  Va.,  relative  to  increased  appropriation  for 

public  building 

Chinese  immigration,  on  regulations  for  restricting 

ClaimSjSchednle  showing  list  allowed  by  accounting  officers 

of  the  Treasury 

list  of,  arising  under  act  of  July  4,  1864 

schedule  showing  list  under  exhausted  appropria- 
tions  

Cleveland,  Ohio,  relative  to  additional  appropriations  for 

public  building  at 

Coast  Survey,  annual  report  for  1884 

Coast  and  Geodetic  Survev,  statement  showing  expendi- 
tures made  on  account  of. 

Columbus,  Ohio,  relative  to  public  building  at , 

Council  Bluffs,  Iowa,  relative  to  public  building  at 

Court  of  Claims,  relative  to  appropriation  for  printing  for.. 
Customs  officers,  transmitting  aunual  report  on  emoluments 

of 

Customs  revenue,  in  relation  to  cost  of  collecting 

Des  Moines,  Iowa,  relative  to  public  buildings  at 

Distilled  spirits,  relative  to  removal  and  entry  from  ware- 
houses  

District  of  Columbia,  relative  to  additional  estimates  for 

charitable  institutions  in 

Dubuque,  Iowa,  relative  to  public  building  at 

Duties,  annual  report  of  refund 

Elections,  statement  of  expenditures  for  deputy  marshals 

and  supervisors  of 

Elliott,  George  F.,  relative  to  relief  of  sureties  of 

Fort  Wayne,  Ind.,  relative  to  limit  of  cost  of  public  build- 
ing at 

Georgia  Shoals,  Massachusetts,  relative  to  examination  of 
Grant  &,  Co.,  relative  to  paying  interest  on  judgment  in 

favor  of 

Government  Printing  Office,  in  relation  to  appropriation 

for  the  removal  and  storage  of  material  at 

Harrisonburg,  Va.,  relative  to  erection  of  public  building 

at 

appropriation    for    public 
building  at 
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232 
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Subject. 


•fieoretary  of  the  Treaeuiy— Continned. 

Letters  from,  relative  to — 

Indian  Bureau,  supplementary  estimates  of  appropriations 
from  Interior  Department  for  the 

Indian  schools,  relative  to  purchasing;  property  for 

Jeflferson  City,  Mo.,  relative  to  additional  appropriation 
for  public  building  at 

Kansas  City,  Mo.,  relative  to  an  additional  appropriation 
for  public  building  at 

Ker,  W.  W.,  relative  to  paying  for  services 

Key  West,  Fla.,  relative  to  light  at  Northwest  Passage 

Land  laws,  estimate  for  printing 

Lily  (steamer),  relative  to  burning  of 

transmitting  claims  for  losses  by  burning  of. 

Louisville,  Ky.,  relative  to  additional  appropriation  for 
public  building  at 

Minneapolis,  Minn.,  relative  to  public  building  ai 

Missouri,  Kansas  and  Pacific  Railroad,  relative  to  claim  of. 

Karraganset   Bay,  Rhode  Island,  relative  to  ad<litional 
lights  in - 

Kavy  Department,  estimate  of  appropriation  for  additioniJ 
messenger  in 

Post-OflSce  warrants,  relative  to  paying  ante-bellum 

Poughkeepsie,  N.  Y.,  relative  to  completing  public  build- 
ing at , 

Private  die-stamps,  relative  to  paying  purchasers  of. 

Public  buildings,  relative  to  pay  of  inspector 

appropriation  for  repairs  on .. 

Receipts  and  expenditures,  transmitting  report  for  1883  of. 

Rice,  S.  F.,  relative  to  claim  of 

Saint  Joseph,  Mo.,  relative  to  increased  appropriation  for 
public  building  at 

Second  Auditor,  relative  to  additional  accommodations  for 
office  of 

Silver,  relative  to  banks  refusing 

Silver  dollars,  relative  to  transportation  and  storage  of.. . 

Special  agents,  relative  to  list  and  duties  of 

Steam -vessels,  relative  to  law  regulating  feed  pipes 

Syracuse,  N.  Y.,  relative  to  increasing  cost  of  public  build- 
ing at 

Treasury  Department,  report  of  the  contingent  expenses 
for  year  ending  June  30,  1H84,  of  the 

Willbur,  J.  M.,  report  on  claim  of 

Wyoming  Territory,  relative  to  printing  revised  laws  of. . 
*6c»taryof  War: 

Annual  report  of  the,  in  4  volumes,  embracing  reports  of— 

The  Secretary  (vol,l) ' 

Adjutant-General  fvol.  1) 

Augur,  Brig.  Gen.  C.C.  (vol.1) 

Bradley,  Col.  L.  P.  (vol.  1) 

Chief  of  Engineers  (vol.  2,  part  1) 

Chief  of  Engineers  (vol.  2,  part  2) 

Chief  of  Engineers  (vol.  2,  part  3) 

Chief  of  Engineers  (vol.  2,  part  4) 

Chief  of  Ordnance  (vol.  3) 

Commissary   General   of  Subsistence,  annual  report  of 
(vol.  1) 

Crook,  Bri^.  Gen.  George  (vol.1) 

Education  in  Army,  report  by  officer  in  charge  of  (vol.  1).. 

Gibbon,  Col.  John  (vol.  1) 

Hancock,  MaJ.Gen.W.S.  (vol.1) 

Inspector-General  (vol.  1) 
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I  COMMISSIONER  OF    AGRICULTURE 


Department  of  Agriculture, 

WcLshingtanf  B.  C,  Novmnber  20,  1885. 
e  President  : 

ftve  the  honor  to  respectfully  submit  a  report  of  the  aflfairs  and 
tious  of  the  Department  of  Agriculture  during  the  past  year, 
I  have  been  subject  to  my  supervision  since  the  3d  of  April  last, 
s  Department  has  in  its  charge  the  interests  of  an  industrial  class 
ore  numerous  than  any  other  in  the  country.  With  a  territory  of 
t)readth,  a  climate  so  varied,  a  soil  so  generouA^  with  a  continuous 
Q  of  agricultural  immigration  pouring  into  our  borders;  with  the 
lutly  increasing  advantages  derivable  from  improved  skill  and 
ions  labor-saving  appliances,  there  is  necessarily  a  corresponding 
^ement  of  production.  This  renders  necessary  a  wise  distribution 
p  areas,  the  introduction  of  new  products,  and  an  increased  supply 
>se  products  which  at  present  are  notably  insufficient  to  meet  the 
ng  demands  of  home  consumption.  One  of  the  most  important  of 
is  sugar — an  article  of  prime  necessity.  The  development  of  an 
try  which  combines  agriculture  and  manufacture  is  slow  and  diffi- 
yet  the  progress  made  in  the  Department's  experiments  during 
ast  season,  as  ganged  by  actual  results,  looking  to  the  increased 
iction  of  sugar  within  our  own  borders,  is  more  positive  and  sat- 
ory  than  hitherto,  and  promises  ultimately  the  highest  success, 
sre  are  fibers  whose  production  can  unquestionably  be  made  profit- 
in  this  country,  and  whose  utilization  only  awaits  successful  in- 
[>n  and  manufacture.  There  are  fruits  and  other  edible  products 
1  should  enter  into  the  variety  of  our  agricultural  productions  and 
ge  our  resources  for  meeting  the  demands  of  consumption. 
9  year  has  been  prolific  of  rural  benefaction.  Opening  in  gloom, 
tening  the  destruction  of  winter  crops  by  severity  of  temperature, 
[>se  is  bright  with  the  cheer  and  blessings  of  abundance  for  man 
t)ea8t,  produced  at  a  cost  which  is  not  a  burden  to  the  producer, 
old  at  a  price  which  is  not  a  barrier  to  the  poor  consumer.    Though 
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the  pr(Kluct  of  wheat  is  less  than  for  many  years,  the  supply  from  pre- 
vious harvests  is  ample  for  domestic  and  probable  foreign  requirements. 

The  distinctively  American  product,  maize,  which  dominates  the  till- 
age of  North  and  South,  and,  next  to  grass,  is  the  source  of  our  meat 
production,  is  in  larger  supply  than  ever  before;  while  cotton,  the 
mouey  crop  of  ten  States,  haM  only  once  or  twice  before  been  exceeded 
in  quantity.  The  soil  has  yielded  a  generous  return  for  the  labors  of 
the  husbandman,  and  the  prospect  for  the  future  is  bright  befbre  him. 
It  is  gratifying  to  observe,  as  seasons  pass  and  agricultural  methods 
improve,  that  the  soil  ameliorations  effected  by  drainage  and  greater 
thoroughness  of  cultivation  are  reduoipg  the  eifect  of  adverse  meteoro- 
logical conditions  of  excessive  moisture  in  spring,  and  drought  in  sum- 
mer, equalizing  the  extreme  results  of  good  and  bad  seasons,  and  giv- 
iug  increased  steadiness  and  certainty  to  the  efforts  of  the  farmer. 

It  IS  alsp  gratifying  to  note  that  upon  every  hand  can  'be  found  an 
increased  iutorest  of  the  farmer  in  bis  work.  Local  societies  in  the 
interest;  of  agriculture  are  multiplying  in  number  as  well  as  augmenting 
in  size;  interest  in  discussions  upon  agricultural  topios  is  every-wb^re 
inereasiug;  aud,  indeed,  upon  all  sides  can  be  seen  encoura^ng  evi- 
dence of  the  desire  on  the  part  of  the  farmer  for  the  latest  information 
upon  timely  subjects,  which  shall  enable  him  to  cultivate  the  soil  more 
intelligently  and  scienti&cally  than  those  who  have  cultivated  it  1;>efoie 
bimi  and  wbicb  shall  also  enable  him  to  leave  it  richer  and  more  pro- 
duetive  for  those  who  are  to  follow  him. 

For  many  years  it  has  become  more  and  more  apparent  that  one  great 
need  of  the  agricultural  interests  of  the  United  States,  is  a  better  un- 
derstanding and  a  more  intimate  relation  between  the  several  agrieult- 
ural  colleges  and  experiment  stations,  and  a  more  practical  co-operation 
between  these  institutions  and  the  Department  of  Agriculture. 

Among  my  first  sots  of  administration^  therefore,  was  the  request  of 
tl^ese  institations  to  send  delegates  to  a  convention  to  meet  at  this 
Department  in  the  month  of  July  last  !Fbe  result  of  that  meeting  was 
most  gratifying.  All  sections  of  the  eountry  were  represented,  and 
thHmgboot  its  deliberations  there  was  a  manifest  desire  to  oo-operate 
with  the  Department  in  its  etturts  to  develop  systems  wfaioh  should 
better  unify  results  of  experiments  and  reports  upon  them. 

These  agrienltural  oollegee  were  severally  endowed  by  one  and  the 
same  aot  of  Gongress,  They  are  now  separately  carrying  on  experi- 
ments at  an  expense  of  time  and  means,  and  yet  without  any  oentral 
head  through  whieh  to  report  and  compare  results  with  each  other. 

United,  these  several  State  organizations,  with  their  oareAiUy  tilled 
soil,  their  line  of  mechanioal  appliances,  their  soientiflo  methods  of  cul- 
tivation,  and  their  habits  of  observation  of  every  stage  of  growth,  coald 
engage  in  the  work  of  developing  new  systems  of  agriculture,  the  neeee* 
sity  for  which  is  fast  approaching  $  while  in  a  divided  *  condition,  and 
without  united  purpose,  work  will  be  often  duplioated,  experiments  will 
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be  of  local  valae  ouly,  and  commuuities  alone,  instead  of  States,  will 
have  the  benefit  of  the  valuable  results  of  science  and  practice! 

No  suitable  provision,  however,  having  been  made  by  the  National 
Oovernment  for  any  extended  practical  experiments  in  this  directiou, 
it  is  respectfully  submitted  that  the  Department  should  have  full 
authority  and  ample  means  to  avail  itself  of  the  peculiar  advantages 
offered  by  these  endowed  institutions,  in  order  to  test,  in  a  manner  and 
on  a  scale  sufficient  to  determine  all  questionable  points,  the  adap- 
tability of  new  and  rare  seeds  to  the  various  sections  of  our  country. 
Surely  the  opportunity  to  use  these  fully-equipped  experimental  farms 
for  the  benefit  of  their  respective  localities  and  of  the  country  at  large 
should  not  be  lost. 

Believing  that  the  Department  of  Agriculture  can,  if  wisely  conducted, 
become  a  vitalizing  center  for  a  more  general  cooperative  effort  for  the 
promotion  of  agricultural  science,  and  that  the  various  State  Experi- 
ment Stations  should  be  encouraged  by  the  most  cordial  co-operation 
on  the  part  of  this  branch  of  the  National  Government,  I  have  endeav- 
ored, with  my  very  limited  means  and  force,  to  organize  a  branch  in 
this  Department  to  take  charge  of  the  returns  from  these  colleges  and 
stations,  and  to  collate  and  <listribute  the  information  obtained  for  the 
benefit  of  all  interested  parties. 

I  am  happy  to  say  that  the  institutions  alluded  to  warmly  ax)prove  of 
this  plan,  and  are  aiding  me  with  their  suggestions  and  co-operation. 

The  efforts  ^bich  are  hereafter  to  be  made  to  carry  out  the  unani- 
moosly  expressed  will  of  the  convention  on  this  subject  deserve  the 
oarefol  consideration  of  Congress. 

THE  BUREAU  OF  ANIMAX.  INDUSTRY. 

'^An  actffor  the  establishment  of  a  Bureau  of  Animal  Industry,  to  pre- 
vent the  importation  of  diseased  cattle,  and  to  provide  means  for  the 
suppression  and  extirpation  of  pleuro-pneumonia  and  other  contagious 
diseases  among  domestic  animals  "  was  approved  May  29, 1884. 

The  objects  and  purposes  of  the  Bureau  are  clearly  defined  in  the 
above  title  of  the  act  establishing  it.  At  the  time  this  act  was  passed 
by  Congress  it  was  not  known  that  the  disease  called  pleuro-pneumonia 
among  cattle  existed  in  any  part  of  the  dnited  States  west  of  the  Alle- 
ghany Mountains,  but  in  August,  1884,  it  was  discovered  in  the  State 
of  Illinois,  and  an  investigation  by  the  officers  of  the  Bureau  revealed  a 
very  extensive  and  alarming  outbreak,  involving  herds  in  Ohio,  Illi- 
nois, and  Kentucky.  Such  measures  were  adopted  to  prevent  its  fur- 
ther spread  and  to  secure  its  eventual  extirpation  as  were  possible 
under  the  law  and  by  co-operation  with  the  authorities  and  citizens  of 
the  affected  States. 

The  law  establishing  the  Bureau  of  Animal  Industry  does  not  author- 
ixe  the  slaughter  of  affected  animals,  but  only  authorizes  such  quaran- 
tine as  may  be  necessary  to  prevent  the  spread  of  contagious  diseases 
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nn  oue  State  or  Territory  into  another.    It  is  consequently  impossible 
•  this  Department  to  maintain  an  effcctaal  quarantine  under  the  pres- 
t  law.    The  disease  is  a  peculiar  one,  in  this,  that  in  an  affected  herd 
^re  is,  generally,  a  considerable  i)roportion  of  the  animals  which  are 
octed  in  so  mild  a  form  that  their  illness  is  not  noticed,  and  yet  they 
3  capable  of  communicating  the  contagion  to  other  herds. 
A^notber  class  of  affected  animals  are  more  severely  attacked,  but 
ike  a  partial  recovery,  and  although  the  trained  veterinarian  may  be 
le  to  flud  signs  of  disease  by  an  examination  of  the  respiratory 
2fans,  people  not  skilled  in  such  examinations  caii  detect  no  signs  of 
3  plague.     Unfortunately  all  animals  once   affected,  whether  the 
ack  has  been  mild  or  severe,  are  dangerous  for  an  indefinite  period 
erwards.    These  characteristics  make  the  disease  a  very  difficult  one 
extirpate,  except  by  the  slaughter  of  all  sick  animals,  and  either  the 
ughter.or  the  quarantine  of  all  that  have  been  exposed.     Such  is 
w  the  policy  and  practice  of  most  civilized  nations. 
To  protect  the  great  cattle  interests  of  this  country  requires  vigorous 
ans  and  measures.    The  existence  of  plenro-pneumonia  and  other 
itagious  diseases  has  had  a  very  serious  effect  upon  our  foreign  and 
erstate  commerce  in  living  animals.    Great  Britain,  on  account  of  it, 
5  placed  such  restrictions  upon  the  trade  that  no  cattle,  sheep,  or 
ine  can    be  sent   there  from  this   country,  except  for  immediate 
ughter  at  the  landing  places.    The  effect  of  this  is  to  prevent  the 
Dortation  of  any  but  fat  cattle  to  that  kingdom ;  and  even  these,  it 
istimated,  do  not  bring  as  much  within  $10  or  $15  a  head,  as  they 
uld  sell  for  if  they  could  be  taken  inland  and  held  until  they  had 
overed  from  the  effects  of  their  journey,  and  for  a  favorable  state  of 
)  market.    Since  these  restrictions  have  been  enforced  the  exporta- 
Q  of  sheep  has  steadily  declined  from  108,652  in  1879  to  32,510  in 
$4,  and  that  of  swine  from  25,033  in  1879  to  4  in  1884. 
Che  restrictions  upon  our  interstate  commerce  from  the  same  cause 
ve  been  a  very  great  burden,  and  the  reduction  in  the  value  of  cattle 
the  affected  States  has  been  enormous. 

Che  regulation  of  commerce  with  foreign  nations  and  among  the 
reral  States  is  placed  by  the  Constitution  under  the  exclusive  control 
Congress,  and  this  regulation,  it  ha^  been  decided,  includes  such 
tasures  as  are  necessary  to  protect  foreign  and  interstate  commerce, 
promote  its  growth,  and  to  remove  restrictions  from  it. 
The  traffic  in  live  animals  constitutes  such  an  important  part  of  the 
umerce  of  the  country,  and  the  capital  invested  in  the  flocks  and 
rds  from  which  this  commerce  is  drawn  represents  so  large  a  proper- 
»n  of  the  wealth  of  the  nation,  that  it  has  become  very   desirable, 
»m  a  national  point  of  view,  that  such  regulations  should  be  adopted 
will  insure  the  removal  of  these  restrictions  and  do  away  with  the 
use  which  has  led  to  them.    It  was  to  secure  this  result  that  the  act 
babUshing  the  Bureau  was  passed,  but  experience  has  shown  that  the 
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powers  conferred  by  that  act  are  not  sufficient  for  the  purpose.  1  would 
llierefore  recommend  such  additional  legislation  as  may  be  necessary 
to  make  the  work  of  the  Burean  more  effective. 

The  scientific  investigations  of  the  Bureau  iu  regard  to  the  nature  of 
communicable  diseases,  and  the  means  by  which  they  may  be  prevented, 
have  been  carried  on  unremittingly  during  the  year^  and  the  results 
throw  much  light  upon  these  obscure  question^..  These  investigations 
will  be  published  in  detail  in  the  annual  report  of  the  Bureau  of  Animal 
Industry,  which  is  now  in  preparation. 

In  addition  to  the  work  referred  to,  this  Bureau  has  made  an  investi- 
gation of  the  condition  and  number  of  the  domestic  animals  in  various 
parts  of  the  country;  of  the  pecnliarities  of  the  animal  traffic,  and  of 
such  changes  in  present  methods  as  would  be  of  advantage  to  those  en- 
gaged in  this  industry.    The  report  thereon  will  be  published  in  detail. 

July  1, 1884,  the  management  of  the  quarantine  stations  for  imported 
cattle  was  transferred  from  the  Treasury  Department  to  the  Depart- 
ment of  Agriculture,  and  has  become  a  part  of  the  duties  of  the  Bureau 
of  Animal  Industry.  Stations  are  maintained  for  the  ports  of  Boston, 
New  York,  and  Baltimore,  and  arrangements  have  recently  been  made 
by  which  animals  arriving  at  San  Francisco  are  also  quarantined.  The 
stations  for  the  ports  of  Portland,  Me.,  Philadelphia,  Pa.,  and  New 
Orleans,  La.,  have  been  discontinued.  There  has  been  no  request  to  be 
allowed  to  land  cattle  at  Portland  since  the  quarantine  was  transferred 
to  this  Department,  and  only  two  animals  have  passed  through  the  sta- 
tion at  New  Orleans,  both  of  which  were  landed  at  New  York  and  could 
have  been  quarantined  there. 

DIVISION  OP  GHEMISTBY. 

The  importance  of  chemistry  to  agriculture  was  first  recognized  in 
the  works  of  Liebig.  Beforehis  time  little  was  known  of  the  constitu- 
tion of  the  soil,  or  of  the  nature  of  fertilizers.  At  the  present  day  the 
usefulness  of  chemical  science  to  agriculture  is  not  questioned  by  any 
well-informed  person. 

The  work  of  the  division  during  the  year  may  be  classed  under  five 
heads,  viz : 

1.  Analysis  of  soils. 

2*  Continuation  of  the  investigations  of  cereals. 

3.  Experiments  in  the  manufacture  of  sugar. 

^  Investigation  of  food  adulterations. 

S'  Miscellaneous. 

ANALYSIS  OF  SOILS.       . 

Tlie  object  of  undertaking  this  work  was  fourfold : 

(1)  To  make  analyses  of  samples  of  soils  from  different  parts  of  the 
^onntry,  which  had  been  sent  to  the  Department  from  time  to  timedur- 
'^ijthe  preceding  year  and  a  half. 
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(2)  To  further  investigate  the  problem  of  the  chemical  composition  of 
a  soil  with  reference  to  its  fertility. 

(3)  To  collect  and  compare  the  diflFerent  methods  in  use  for  soil  analy- 
sis with  the  design  of  unifying  them  as  much  as  possible,  in  proposing 
a  method  which  might  seem  best  adapted  to  general  use. 

(4)  To  put  in  form  for  general  use  points  in  connection  with  soil  analy- 
sis concerning  which  frequent  inquiries  are  addressed  to  the  Departr 
mentf  to  answer  which  in  detail  would  be  quite  impracticable. 

The  results  of  the  work  are  now  in  manuscript  ftud  are  ready  for 
publication, 

INVESTIGATIOK  OF  CKREALS. 

The  work  of  the  division  of  chemistry  during  1883  and  1884,  in  inves- 
tigating the  influence  of  climate  and  soil  in  the  composition  of  cereals, 
has  been  continued  with  good  results.  The  cereals  examined  have  been 
wheat,  oats,  and  corn.  One  of  the  chief  objects  of  research  with  wheat 
and  oats  has  been  to  trace  the  effect  of  climate  and  soil  on  the  albumi- 
noids of  grain.  Those  cereals  are  generally  more  highly  valued  as  the 
percentage  of  the  albuminous  contents  increases. 

The  size  and  weight  of  the  grains  have  also  been  careftilly  deter- 
mined. The  investigations  have  now  i)rocceded  far  enough  to  deter- 
mine what  parts  of  the  country  produce  the  best  cereals,  without  re- 
spect, however,  to  the  quantity  produced. 

The  results  of  the  work  are  being  rapidly  collated  and  will  soon  be 
ready  for  publication. 

EXPEnillKNTS  IN  THR  MANUFACTURE  OF  fiUQAB. 

Sugar  planters  have  long  been  aware  that  a  large  percentage  of  the 
sugar  produced  was  lost  either  in  milling  or  in  the  x^i^cesses  of  man- 
afaoture.  It  is  scarcely  extravagant  to  say  that  during  the  last  decade 
folly  half  of  the  sugar  the  soil  has  produced  has  been  lost  before  the 
manufactured  article  has  entered  commerce.  It  was  with  the  purpose 
of  checking  this  waste  that  the  Department  undertook  the  experiments 
mentioned. 

To  avoid  the  loss  in  milling  it  was  determined  to  try  the  process  of 
diffusion.  For  this  purpose  apparatus  was  erected  in  Kansas  for  cutting 
sorghum  cane  into  thin  slices  and  extracting  the  sugar  therefrom  in  a 
diffusion  battery  consisting  of  ten  cells.  The  result  of  the  experiment 
was  highly  gratifying.  The  degree  of  extraction  was  fully  98  per  cent. 
of  the  total  sugars  present.  Mechanical  difficulties  in  the  form  of  the 
apparatus  which  could  not  have  been  foreseen  interfered,  somewhat,  with 
the  successful  working  of  the  process  economically,  but  these  difficulties 
are  readily  overcome. 

To  avoid  the  loss  incident  to  the  usual  proce^  of  manufacture,  the 
process  known  in  the  beet  sugar  industry  as  carbonatation  waa  toied, 
and  its  results  were  entirely  satisfactory. 
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To  the  jaioe  as  it  comes  from  the  mill,  or  the  diffusion  battery,  a  large 
excess  of  lime  is  added,  aud  this  is  afterwards  precipitated  by  blowing 
throngh  the  mixture  a  current  of  carbonic  acid.  The  precipitate  which 
falls,  carries  down  with  it  nearly  all  the  impurities  of  the  juice  and 
leaves  them  in  a  state  suitable  to  easy  separation  by  filtration.  The 
use  of  this  process  entirely  prevents  the  losses  from  scums,  and  affords 
a  product  in  every  way  superior  to  that  given  by  the  old  method. 

It  was  the  intention  of  the  Department  to  make  similar  experiments 
in  Louisiana,  and  preparations  for  them  are  nearly  finished.  But  delay 
in  getting  a  part  of  the  apparatus  and  the  improvements  suggested  by 
the  experiments  in  Kansas,  rendered  it  advisable  to  postpone  the  work 
for  another  year. 

In  view  of  the  important  results  achieved  by  the  experiments  in 
Kansas  under  the  direction  of  the  chemist  of  this  Department,  I  have 
thought  it  advisable  to  send  him  to  Europe  for  the  purpose,  not  only 
of  more  thoroughly  familiarizing  himself  with  the  processes  of  difi\ision 
and  carbonatation,  but  also  to  examine  machinery  recently  designed 
for  cutting  up  cane,  with  a  view  to  purchasing  such  apparatus  as  is 
necessary  to  carry  the  proposed  experiments  of  another  year  to  a  suc- 
cessfiil  termination. 

FOOD  ADULTRRATION. 

It  is  highly  desirable  that  some  general  standard  of  purity  for  foods 
should  be  established  and  that  uniform  methods  of  examination  for 
adolterations  be  agreed  upon.  As  a  beginning  in  this  direction  the 
Divisi6n  of  Chemistry  has  beguu  a  series  of  investigations  in  food  adul- 
teration* The  work  already  done  has  been  chiefly  with  butter  and  honey, 
and  tb«  general  results  of  the  analyses  tend  to  establish  an  average 
composition  for  each  of  these  articles  of  food,  which,  when  more  definitely 
described,  may  serve  as  a  standn^rd  of  comparison.  The  work  has  ftar- 
ther  shown  the  character  and  extent  of  the  adulterations. 

The  work  with  honey  wiU  soon  be  concluded,  but  with  butter  and 
other  dftiry  products  only  a  beginning  has  been  made.  It  is  proposed 
to  extend  this  line  of  investigation  until  the  ends  sought  for  are  at- 
tained. 

In  this  category  is  to  be  placed  a  large  amount  of  work  doue  by  the 
division  which  is  so  varied  as  to  escax>e  a  more  particular  classification. 

It  includes  many  analyses  of  waters,  assays  of  minerals,  examination 
of  marls,  phosphatie  rocks^  and  artificial  fertilizers,  &o. 

Perhf^ps  the  most  importi^nt  work  of  a  miscellaneous  nature  was  that 
done  in  connection  with  the  Association  of  Official  Agricultural  Chem- 
ists, whose  labors  have  led  to  the  adoption  of  uniform  methods  of 
analysis  for  commercial  fertilij^rs  throughout  the  United  States. 

By  invitation  of  the  Department  the  last  meeting  of  the  association 
was  held  in  WashingtoUi  and  action  was  taken  relating  to  the  enlarge- 
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meiit  of  the  scope  of  the  work  of  tbe  organization  so  as  to  bring  it  more 
in  harmony  with  the  investigations  of  the  Department  relatinjr  to  the 
adulterations  of  foods. 

For  the  coming  year  it  is  proposed  to  continue  the  work  of  investigat- 
ing the  adulteration  of  foods,  the  experhuents  in  the  manufaotore  of 
sagar,  and  the  miscellaneous  work. 

ENTOMOLOGICAL  DIVISION. 

The  importance  of  the  study  of  economic  entomology  becomes  every 
year  more  and  more  apparent.  Scarcely  an  agricultural  or  horticultural 
meeting  takes  place  but  that  the  subject  of  injurious  insects  and  tbe 
best  means  of  counteracting  their  ravages  occupy  a  large  share  of  at- 
tention. The  losses  occasioned  by  destructive  insects  to  the  farmers  of 
the  country  aggregate  an  enormous  sum,  and  there  are  few  directions 
in  which  the  Department  can  do  more  good  than  in  researches  having 
for  their  object  the  prevention  of  a  portion  of  these  immense  losses.  The 
vahiable  rC^sults  already  obtained  in  the  work  of  the  Entomological  Divis 
ion  under  its  present  efficient  management  are  a  sufficient  promise  of 
good  work  yet  to  be  done. 

The  work  of  this  division  has  greatly  increased  during  the  year,  sev- 
era!  new  lines  of  investigation  which  promise  valuable  results  having 
been  entered  upon. 

The  appearance  of  the  so-called  "  seventeen  year  locust "  or  periodical 
cicada,  in  May  and  June,  over  a  large  extent  of  country,  enabled  the  En- 
tomologist to  make  many  interesting  investigations  in  regard  to  it,  and 
a  bulletin  (No.  8  of  the  present  series)  was  prepared  and  issued,  giving 
a  full  account  of  the  habits  and  life-history  of  the  species,  and  a  revised 
edition  is  being  prepared. 

Two  other  bulletins  have  been  issued,  one  (No.  6)  treating  of  certain 
parasites  of  injurious  insects,  and  the  other  (No.  6)  of  the  imported  elm- 
leaf  beetle.  This  last  is  a  practical  treatise  of  an  insect  that  has  of 
late  years  proved  very  injurious  to  the  elms  throughout  the  Eastern 
States,  and  shows  clearly  and  plainly  how  it  may  be  satisfactorily  dealt 
with. 

Destructive  grasshoppers  have  been  exceptionally  abundant  during 
the  summer.  One  species  {Melanoplus  destructor),  peculiar  to  the  Pacific 
slope,  has  done  much  damage  in  California,  and  special  study  has  been 
given  to  it  on  the  spot. 

Remembering  the  fearful  devastation  caused  by  the  Rocky  Mountain 
species  between  1873  and  1877,  the  people  of  the  West  have  felt  very 
keen  anxiety  as  to  the  future  on  account  of  the  increased  injury  the  pres- 
ent year.  The  entomologist  has  given  this  subject  very  careful  attention, 
and,  from  the  reports  of  special  agents  and  a  full  consideration  of  tbe 
subject,  he  concludes  that  there  is  some  danger  of  increase  in  the  next 
two  or  three  years  should  the  weather  prove  favorable  to  the  insect. 
Hut,  as  an  encouraging  offset  to  this  rather  gloomy  prospect,  he  also 
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considers  that,  under  conditions  the  most  favorable  to  grasshopper  in- 
crease, the  injury  can  never  be  as  widespread  as  it  has  been  in  the  past, 
owing  to  the  advance  and  increase  in  settlement  in  the  Northwest. 

Other  destructive  insects  have  been  very  numerous,  and  a  series  oi 
test  experiments  have  been  made  by  agents  stationed  in  New  Jersey, 
Indiana,  and  Iowa,  with  many  insecticides  which  have  been  recom- 
mended but  never  thoroughly  tested. 

In  response  to  an  evident  want  a  station  has  been  established,  in 
charge  of  a  competent  agent,  at  Aurora,  111.,  for  purposes  of  experi- 
ment in  regard  to  apiculture.  The  objects  are:  To  secure  the  intro- 
duction and  domestication  of  such  races  of  bees  as  are  reported  to  pos- 
sess desirable  traits  and  characteristics ;  to  prove  by  experiments  their 
value  to  the  agriculturist  of  the  United  States,  and  their  adaptation  to 
oar  climate  and  honey-producing  llora ;  to  make  experiments  in  the 
crossing  and  mingling  of  races,  and  endeavor  to  secure  the  type 
or  types  best  adapted  to  the  uses  of  our  bee-keepers ;  to  make  experi- 
ments in  the  methods  of  artificial  fertilization ;  to  test  the  various 
methods  of  preparing  bees  for  winter ;  to  study  the  true  causes  of  dis- 
eases yet  imperfectly  understood,  and  the  best  methods  of  preventing 
or  curing  them,  and  to  obtain  facts  as  to  the  injury  to  fruit  by  bees. 

Another  new  field  of  investigation  has  been  added  to  the  division  by 
tlie  appropriation  by  the  last  Congress  of  $5,000  to  be  devoted  to  the 
'•promotion  of  economic  ornithology,  or  to  ihe  study  of  the  interrela- 
tion of  birds  and  agriculture,  an  investigation  of  the  food,  habits,  and 
migration  of  birds  in  relation  to  both  insects  and  plants."  I  have  com- 
missioned Dr.  0.  Hart  Merriam,  the  chairman  of  the  committee  on 
migration  of  the  Ornithologists^  Union,  to  act  with  the  Entomologist  in 
this  matter,  and  circulars  have  been  prepared  and  sent  out,  and  the 
work  is  now  progressing  in  such  a  way  as  to  promise  solid  and  valuable 
results. 

The  work  of  the  division  in  relation  to  silk-culture  has  largely  in- 
creased, and  a  corresponding  addition  has  been  made  to  the  clerical  force 
of  the  office.  Silk-worm  eggs  have  been  distributed  in  response  to  a 
very  large  number  of  applications  coming  from  all  parts  of  the  Union. 
Many  have  also  been  supplied  with  mulberry  trees  by  co-operation  with 
the  Suiicrintendent  of  Gardens  and  Grounds.  Attention  has  been  given 
to  the  establishment  of  a  market  for  silk  cocoons,  with  a  view  to  over- 
coming  the  difficulties  which  have  thus  far  been  found  to  lie  in  the  path 
of  the  silk-raiser  in  this  direction.  The  cheapness  of  foreign  labor  comes 
more  actively  into  competition  with  the  industry  of  manufacturing  raw 
silk  from  the  cocoon  thjin  it  does  with  the  raising  of  the  cocoon  itself. 
In  the  former  case,  the  workshops  are  open  all  the  year  round,  giving 
constant  employment  to  their  operatives,  who  must  therefore  look  to  this 
tnule  alone  for  their  livelihood ;  in  the  latter,  there  is  only  work  enough 
to  occupy  the  silk-raiser  six  weeks  in  the  spring  and  early  summer; 
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the  industry  therefore  may  be  made  one  for  the  household,  thus  utUis 
iug  time  that  would  otherwise  be  lost 

The  filature  problem,  therefore,  becomes  the  more  difficult  one  to 
solve  and  has  received  much  attention.  In  fhrtheringf  the  establish- 
ment of  a  cocoon  market,  and  with  a  view  to  obtaining  some  reliable 
statistics  of  the  expense  of  operating  a  filature  in  the  United  States, 
two  stations  have  been  opened,  one  at  Kew  Orleans,  and  the  other  at 
Philadelphia.  At  these  points,  in  co-operation  with  private  persons,  1 
have  been,  since  last  spring,  operating  two  small  establishments,  which 
have  consumed  several  hundred  pounds  of  cocoons  raised  in  the  United 
States.  It  was  not  to  be  expected  that  first-class  raw  silk  would  at 
first  be  produced.  American  silk-raisers  are  as  yet  too  generally  in- 
eiperienced  to  produce  a  first-class  cocoon,  which  can  only  be  looked 
for  after  several  years  of  successful  operation  in  the  industry.  A  stati<)n 
has  also  been  opened  in  California,  a  building  suitable  for  making  serl- 
cultural  experiments  having  been  constructed  at  Piedmont,  in  Alameda 
County.  Here  it  is  designed  to  experiment  in  co-operation  with  the 
State  board  of  silk  culture,  and  the  Ladies'  Silk  Culture  Society,  at  the 
same  time  using  the  institution  as  a*  sericultnral  school.  The  division 
will  continue  during  the  coming  winter  and  spring  to  distribute  silk- 
worm  eggs  and  manuals  of  instructions  in  silk-culture  to  all  worthy  ap- 
plicants, and  to  take  such  other  steps  towards  fostering  the  indnstoy  as 
circumstances  may  from  time  to  time  require. 

DIVISION  OF  STATISTIOB. 

The  branch  of  the  Department  service  under  the  direction  of  the 
Statistician  has  met  the  public  demand  for  co-ordinated  fact  and  sys- 
tematic statement,  during  the  past  year,  in  response  to  requests  from 
heads  of  Departments,  Senators*  and  Members  of  the  House,  officials  of 
foreign  governments,  boards  of  trade  and  chambers  of  commerce,  ag- 
ricultural and  industrial  societies,  authors,  editors,  and  others.  The 
necessity  for  comprehensiveness  and  completeness  in  statistics,  as  well 
as  accuracy,  is  more  appreciated  as  popular  intelligence  advances  and 
culture  broadens. 

The  printed  reports  of  the  statistics  of  agriculture  during  the  year 
include  70S  pages  of  monthly  issues,  and  147  of  the  annual  report,  a 
total  of  855  pages.  The  aim  has  been  in  these  reports  to  give  practical 
and  useful  information,  plainly  and  concisely,  avoiding  as  much  as  pos- 
sible fragmentary  and  inconclusive  statement. 

The  crop-reporting  system,  which  has  been  in  operation  twenty 
years,  and  has  been  adopted  by  several  States  and  by  some  Epropeau 
governments,  consists  of  boards  of  observation  and  report  in  over 
eighteen  hundred  counties  of  the  United  States,  comprising  nearly  all 
of  the  developed  territory  of  the  United  States.  A  parallel  or  dupli- 
cate work,  for  the  purpose  of  verification  and  for  special  local  investi- 
gation, is  carried  on  through  State  agents.    The  foreign  work,  under 
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the  direction  of  an  agent  in  London,  who  is  connected  officially  with 
the  Department  of  Stat«,  has  been  improving  in  efficiency  and  breadth 
daring  the  past  year.  This  was  undertaken  at  the  urgent  request  of 
representatives  of  western  agriculture,  to  obtain  advance  information 
concerning  European  products  with  which  ours  come  in  direct  compe- 
tition. The  need  was  emphasized  by  the  incompleteness  and  fragmei^t- 
ary  character  of  unofficial  information  relating  to  foreign  crop  pros- 
l)ects. 

The  report  of  the  present  year  contains  a  review  of  the  course  of  ag- 
ricultural production  during  fifteen  years,  which  shows  an  estimated  in- 
crease in  com  of  37,000,000  acres,  or  80  per  cent. ;  in  wheat,  of  20,000,000 
acres,  or  108  per  cent. ;  in  oats,  of  13,000,000  acres,  or  142  per  cent. ;  in 
all  cereals  taken  together,  67,000,000  acres,  or  97  per  cent.  The  en- 
largement of  the  wheat  area  w^is  extraordinary  during  the  period  of 
partial  failure  of  the  crops  of  Western  Europe ;  the  extension  of  the 
breadth  in  maize  was  aided  by  the  rise  of  the  foreign  trade  in  beeves 
and  fresh  meats,  and  by  the  sudden  enlargement  of  exports  of  pork 
products,  induced  by  the  cheapness  of  corn;  and  the  cultivation  of 
oats  has  received  especial  impetus  from  the  seeding  of  rust-proof  va- 
rieties in  the  South,  and  from  the  necessity  of  less  heating  feed  for  horses 
than  a  too  exclusive  maize  ration.  The  increase  from  69,000,000  acres 
of  cereals  in  1870 — a  breadth  nearly  equal  to  the  superficial  area  of 
Missouri  and  Ohio^to  136,000,000  acres,  an  increase  of  67,000,000  acres 
since  1870,  means  the  seeding  and  harvesting  of  additional  area  equal 
to  the  entire  surface  of  Iowa  and  Korth  Carolina. 

The  average  estimated  area  and  product  of  the  principal  food  crops 
of  the  last  five  years  is  compared  with  the  average  of  the  ten  years 
preceding,  from  1870  to  1879,  inclusive,  as  follows : 


Crops. 


1880-'M. 


Bnshelii. 


1,  576, 194. 194 

483, 973, 098 

405, 509, 478 

20, 380, 399 

49,824.070 

10, 781, 793 

160,241,138 


Acr6s. 


66,045,016 

37, 738, 88*2 

18, 628, 029 

2,088,605 

2,214,154 

847,000 

2,112.878 


18i0.'79. 


Bashels. 


1.184,486,954 

312,152,728 

314, 441. 178 

18,460,985 

33, 704. 652 

9,747,272 

132. 837, 175 


A.erM. 


43,741,331 
25,187.414 

11, 076,  sai 

1,305,061 

1. 529, 357 

551, 104 

],&L4,045 


The  average  yield  of  corn  per  acre  has  been  23.9  bushels  per  acre, 
i^gainst  27.1  for  the  preceding  period ;  the  average  value  has  therefore 
beeu  higher,  44.7  cents  per  bushel  instead  of  42.G,  and  the  average 
value  of  an  acre  $10.67  instead  of  $11.54. 

The  average  yields  of  wheat  in  the  two  periods  are  nearly  identical, 
12.3  and  12.4  bushels,  respectively,  but  the  price  has  averaged  90.1  cents, 
instead  of  104.9,  the  demand  not  being  equal  to  the  supply. 

Tho  crops  of  the  present  year  are  ample  for  all  the  demands  of  con- 
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sumption  and  exportation.  The  cereal  supply  promises  to  average 
about  52  bushels  to  each  unit  of  population.  Winter  wheat  suffered 
greater  injury  during  last  winter  than  in  any  season  since  1866.  Sev- 
eral millions  of  acres  were  given  up  to  spring  crops,  and  the  remaining 
breadth  scarcely  averages  10.5  bushels  per  acre.  The  spring  and  win- 
ter wheat  together  is  approximately  estimated  at  350,000,000  bushels. 

The  com  crop  promises  a  volume  10  per/^ent.  greater  than  that  of 
last  year,  or  nearly  two  thousand  million  bushels,  and  that  of  oats  will 
probably  exceed  six  hundred  million  bushels.  There  has  been  a  large 
reduction  of  the  expected  yield  of  potatoes  in  consequence  of  the  sexious 
prevalence  of  rot  in  New  York  and  Various  degrees  of  injury  from  the 
same  cause  in  other  States. 

The  increase  in  cotton  area  insures  a  crop  of  nearly  6,000,000  bales  at 
the  rate  of  yield  no  grearter  than  that  of  last  year.  The  high  promise  of 
the  early  season  has  not  been  maintained,  though  condition  is  not  yet 
as  low  as  in  1884  at  this  date.  It  is  safe  to  say  that  the  crop  will  be 
between  6,000,000  and  7,000,000  bales,  and,  however  short  and  unfavor- 
able the  picking  season,  only  exceeded  by  the  crop  of  1882. 

Included  among  the  unfinished  investigations  of  the  year  is  the  be- 
ginning of  an  important  statistical  work,  an  agricultural  survey  of  the 
resources,  rural  industries,  and  capabilities  of  the  Bocky  Mountain 
region.  It  is  a  work  of  great  practical  utility,  tending  to  the  industrial 
development  of  that  broad  domain  and  the  enlargement  of  the  material 
resources  of  the  country. 

In  addition  to  statistical  inquiry  which  relates  directly  to  the  condi- 
tion of  growing  crops  and  the  yield  thereof,  there  have  been  instituted 
inquiries,  by  specialists,  into  certain  branches  of  agricultural  and  hor- 
ticultural industry,  and  the  reports,  as  soon  as  completed,  will  be  laid 
before  the  public. 

DIVISION  OF  GARDENS  AND  GROUNDS,  HOETIOULTURE,  ETC. 

The  duties  of  this  division  embrace  all  that  relate  to  practical  horti- 
culture, floriculture,  tree-culture,  and  landscape  gardening. 

Questions  having  for  their  solution  the  relative  value  of  economic 
plants  of  new  or  untried  kinds,  and  the  probability  of  their  successful 
commercial  culture  in  climates  and  localities  suitable  for  their  complete 
growth,  and  the  proper  course  to  be  pursued  in  their  introduction, 
propagation,  and  dissemination,  are  subject  matters  which  pertain  to  this 
division. 

There  are  many  plants  of  great  economic  value  which,  so  far  as  growth 
is  concerned,  can  be  placed  in  suitable  climates  in  this  country,  bat 
which,  for  various  reasons,  cannot  at  present  be  recommended  or  en- 
couraged as  offering  a  probability  of  profitable  culture. 

Others,  again,  such  as  are  nearly  of  a  tropical  nature,  can  only  be  pro- 
duced in  limited  are«is,  with  the  prospect  of  an  occasional  failure  during 
seasons  of  more  than  usual  severity. 
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The  ooffee  plant  may  be  mentioned  as  an  example  of  plants  of  this 
description;  cinnamon,  gamboge,  some  of  the  mbber  and  other  gam- 
yielding  plants,  chocolate,  yanilla,  and  nntmeg  may  also  be  noted  as 
coming  under  this  class. 

Some  plants  again,  even  where  the  thermometrical  conditions  are 
favorable,  ireqaife  special  climatic  conditions  to  secure  their  productiou 
in  profitable  quantities  ^  the  tea  plant  is  a  good  example  of  a  plant 
requiring  special  climatic  peculiarities  to  enable  its  ccmimercial  products 
to  be  produced  in  sufficient  abundance  to  be  profitable  as  a  mere  money 
investment,  while  it  can  be  cultivated  and  made  available  as  a  domestic 
article  for  family  use  over  a  large  portion  of  the  country. 

There  are  many  articles  of  importation  which  can  be  grown  here,  but 
can  be  purchased  at  so  cheap  a  rate  that  our  system  of  labor  eannot 
compete  in  their  production.  Of  these  opium  may  be  noted ;  the  opium 
X)oppy  may  be  cultivated  in  every  State  of  the  Union,  but  the  slow  and 
tedious  manipulation  required  in  collecting  the  juice  prevents  competi- 
tion with  the  cheaper  labor  of  other  countries.  The  same  factor  pre- 
vails in  the  cultivation  and  preparation  of  perfumery  oils  and  essences, 
but  in  these,  as  in  other  industries,  much  can  probably  be  accomplished 
by  the  invention  of  new  appliances  of  a  labor-saving  character. 

The  culture  of  the  ramie  plant,  which  yields  a  valuable  fiber,  and 
which  was  introduced  many  years  ago,  has  hitherto  been  held  in  abey- 
snoe,  owing  to  the  want  of  machinery  adapted  to  the  profitable  extrac- 
tion of  the  fiber  from  the  stalks.  TUs  is  now  so  far  accomplished  that 
the  complete  saccess  of  a  machine  for  the  purpose  may  be  looked  for  in 
the  near  fhture. 

Jute  culture  has  been  in  a  similar  provisional  condition,  and  as  soon 
as  the  announcement  is  confirmed  that  suitable  machinery  has  been 
erected  for  the  reduction  of  tb£8S  plants,  and  for  the  separation  of  their 
fibers  in  a  manner  satis&ctQfy  to  the  cultivator  and  to  the  manu£Eust- 
orer  of  £abrics,  new  and  profitable  crops  will  be  at  once  ayailable. 

The  introduction  of  new  industries  is  at  all  times  a  matter  of  spe- 
cial interest,  because  they  promise  a  direct  addition  to  the  industrial 
and  wealth-producing  resources  of  the  nation,  and,  what  is  further  of 
great  importance,  they  have  an  indirect  value  in  so  far  as  they  increase 
diversity  of  crops  and  widen  systems  of  rotation  on  lands,  which  is  a 
significant  factor  in  maintaining  the  fertility  and  in  the  economical  mat) 
agement  of  the  soil. 

;N^othing  promises  to  be  more  effective  in  this  direction  than  the  in 
troduction  of  fruits  into  every  section  where  they  will  thrive  and  do  not 
now  exist,  and  the  careful  experimentation  with  new  varieties  of  sucli 
kinds  as  remain  to  be  tried.  Our  farmers  are  American  in  every  sense, 
and,  as  a  rule,  desire  an  almost  immediate  return  as  a  reward  for  their 
industry;  seed  sown  in  the  spring  yields  its  product  in  the  fall,  and  hence 
broad  acres  are  sown  year  after  year,  with  little  or  no  diversity,  which 
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should  they  become  the  sites  of  orchards  of  the  most  common  varieties 
of  fimit  woold,  in  dne  time,  amply  repay  the  planter  for  both  his  out  lav 
and  his  patience,  and,  what  is  of  greater  importance,  wonld  fitriii.sli 
that  diversillcation  which  mast  ultimately  become  the  necessity  of  our 
agriculture. 

I  would  respectfully  recommend,  therefore,  that  this  division  of  tin* 
Department  be  sufficiently  enlarged  in  scope  and  power  to  enable  iii«- 
to  appoint  a  special  superintendent  or  agent  of  x>omology,  who  ciiii 
^ive  special  attention  to  the  pomological  necessities  of  the  country,  aud 
ntako  8U£:gestions  relative  to  the  industry  as  applicable  to  every  sec- 
tion for  the  guidance  of  the  horticulturist. 

Such  an  agent,  if  qualified  for  his  duties,  could,  through  his  rex>ort8, 
give  to  the  country  a  mass  of  information  which  would  be  of  lasting 
benefit  to  all  concerned. 

Bo  far  as  regards  experimental  work  in  connection  with  objects  of 
culture  in  gardens  and  orchards,  the  area  of  the  Department,  grounds 
which  can  be  devoted  to  this  object  is  now  so  limited  as  to  predude 
practical  tests  of  the  merits  of  varieties  of  finits,  and  its  exposed  posi- 
tion subjects  all  operations  to  interference  by  depredators  who  are  ma- 
liciously inclined.  Even  for  purposes  of  propagating  out-door  plants, 
the  grounds  are  but  of  little  avail,  because  their  situation  in  the  city 
prevents  a  guarantee  of  accuracy  of  nomenclature. 

The  introduction  and  propagation  of  semi-tropical  plants  of  economic 
value  are  receiving  considerable  attention,  but  the  facilities  are  alto- 
gether inadequate^  to  the  prosecution  of  this  work  on  a  scale  sufficiently 
extensive  for  the  demands  of  the  country.  These  demands  cannot  be 
fully  met  until  the  Department  secures  ample  facilities  for  thoroughly 
testing  and  propagating  such  plants  as  oranges,  lemons,  figs,  olives, 
cinchona,  mangoes,  &c.,  in  the  open  fields  in  States  where  the  climate 
admits  of  such  cultivation. 

The  distribution  of  economic  and  other  plants  during  the  season 
amounted  to  74,000.  These  consisted  of  oranges,  lemons,  olives,  man- 
goes, guavas,  figs,  tea,  coffee,  Japan  persimmons,  pine-apples,  ramie, 
grapes,  native  and  foreign,  strawberries,  raspberries,  also  mulberry 
plants  for  silk-worm  encouragement,  and  a  few  ornamental  plants  of 
scarce  kinds. 

AGBICULTUBAL  METEOROLOGY. 

Tbe  distribution  of  rainfall,  the  range  of  temperature,  the  propor- 
tionate duration  of  sunlight  and  obscuration  are  among  the  meteoro- 
logical agencies  which  afiect  crop  production.  Our  climate  is  subject 
to  frequent  and  positive  changes,  which  by  turns  stimulate  powerfully 
and  depress  severely  the  vitality  of  plants.  The  European  vine  is 
too  delicate  to  endure  these  changing  conditions,  except  on  the  Pacific 
dope,  and  our  native  genera,  hardy  as  they  are,  find  an  unrelenting 
enemy  in  mildews.     Excessive  heat,  following  excessive  moisture, 
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causes  many  diseases  of  fraits  and  grains,  ootton  and  other  plants. 
The  cotton  crop  of  the  present  year  has  been  reduced  materially  by 
anfavorable  meteorological  conditions,  by  a  failure  of  the  preservation 
of  a  due  balance  between  the  forces  of  heat  and  moisture. 

There  are  investigations  of  a  practical  nature  in  agricultural  meteor- 
ology which  have  not  yet  been  made;  there  are  problems  which  have 
not  yet  been  solved.  T\9b  practical  application  of  this  as  yet  unde- 
veloped science  is  of  very  great  importance  and  should  receive  the 
immediate  attention  of  official  and  experimental  organizations.  To 
this  end  I  would  suggest,  and  venture  to  urge,  the  establishment  of  a 
signal-service  station  in  connection  with  each  college  tof  agriculture 
and  agricultural  experiment  station,  for  the  routine  work  of  the  signal 
service  and  for  special  observation,  under  ditection  of  the  college  or 
station,  for  investigation  of  meteorological  conditions  affecting  the 
health  and  growth  of  plants. 

MXDIOnf AL  PLAirrs. 

For  a  number  of  years  past  the  attention  of  medical  men  and  phar- 
macists has  been  unusually  attracted  toward  the  subject  of  medicinal 
plants,  both  native  and  foreign,  and  the  last  annual  meeting  of  the 
American  Pharmaceutical  Association  by  resolution  requested  the  Oom- 
missioner  of  Agriculture  to  take  measures  for  the  introduction  into  cul- 
tivation in  this  country  of  such  of  the  important  foreign  medicinal 
plants  as  may  be  adapted  to  our  climate,  in  order  that  they  may  be 
readily  obtainable  in  a  fresh  state,  and  that  another  industry  may  be 
added  to  our  country's  resources.    It  is  represented  that  many  hundred 
thousand  dollars  are  annually  sent  abroad  for  drugs  and  medicinal  sub- 
Btances  that  should  be  produced  at  home.    There  is  no  doubt  that  many 
of  the  most  important  medicinal  plants,  as  the  rhubarb  plant,  the 
lioorioe  plant,  arnica,  belladonna,  digitalis,  opium  poppy,  and  many 
others  are  perfectly  adapted  to  our  climate,  and  could  be  cultivated  in 
perfection,  as  we  know  with  respect  to  some  of  them,  from  experiments 
made  many  years  ago.    Some  other  semi-tropical  products,  as  ginger, 
cinchona,  vanilla,  jalep,  and  sarsaparilla,  may  in  all  probability  be  suc- 
cessfully cultivated  in  the  extreme  southern  portion  of  the  country,  and 
it  would  seem  well  that  means  should  be  taken  to  give  such  plants  a 
proper  trial. 

Anew  and  powerful  ansMthetic  remedy  prepared  from  the  leaves  of 
a  Blirab  called  coca,  or  botanically  Urythroxylon  oooa^  has  been  re- 
ocntly  introduced  into  medical  and  surgical  practice. 

This  shrub  is  a  native  of  Central  and  South  America,  and  on  account 
of  the  difficulty  of  obtaining  the  leaves  in  a  fresh  and  active  state,  it 
^^  been  thought  highly  desirable  that  the  growth  and  cultivation  of 
the  plant  should  be  attempted,  in  some  locality,  within  our  own  borders. 
With  respect  to  our  native  medicinal  plants  and  drngs,  their  collec- 
tion and  traffic  have  been  very  greatly  extended  during  the  past  dec- 
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ade,  BO  that  thousand  of  people  in  different  parts  of  the  country,  no^ 
ably  in  the  mountainous  regibns  of  North  Carolina,  Tennessee,  and  in 
other  Southern  and  Western  States,  are  employed  at  certain  seasons  of 
the  year  in  this  enterprise. 

Fears  are  expressed  that  some  of  these  plants  are  hficoming  eztermi- 
pated  in  their  native  habitats,  and  in  respect  to  some  of  them — as,  for 
instance,  the  ginseng  plant — the  time  has  come  when  they  may  proba* 
bly  be  made  the  objects  of  profitable  cultivation. 

SXPEBmSNTS  IN  at.aotta. 

Bomething  fti  the  line  of  exi)erimental  work  might  also  be  undertaken 
in  Alaska,  possibly  with  profit.  It  is  well  known  that  the  Department 
if  the  Interior  has  established  an  agency  for  the  promotion  of  educa- 
tion in  that  Territory. 

It  has  been  suggested  that  a  line  of  experiments,  to  be  undertaken 
by  this  Department,  would  easily  prove  whatever  of  agricultural  and 
horticultural  capability  may  exist  in  the  Territory.  No  careful  atten- 
tion seems  to  have  been  given  thcFC,  as  yet,  to  this  branch  of  industry, 
and  the  resources  of  the  country  are  quite  unknown  and  undeveloped. 

The  Industrial  Training  School  at  Sitka  wocdd  furnish  an  admirable 
basis  for  a  station,  where  could  be  conducted  careful  experiments  to 
ascertain  the  agricultural  products  best  adapted  to  the  climate  and  soU 
of  the  Territory,  and  what  breeds  of  cattle  and  other  domestic  ftnimala 
are  most  suited  to  its  climate  and  soiL 

Such  an  experiment  ought  to  extend  over  a  series  of  years,  and  the 
result  would  amply  repay  any  expenditure  that  Congress  may  choose 
to  make  in  this  direction.       , 

DIVISION  OF  BOTANY. 

The  work  of  this  division  during  the  past  year  has  been  prosecuted 
with  vigor,  and  may  be  classified  under  the  following  heads : 

(1)  Care  and  enlargement  of  the  herbarium. 

(2)  Pablioation  of  botanical  matter. 

(3)  Distribution  of  duplicates  and  foreign  exchanges. 

The  herbarium  contains  botanical  specimens  of  all  the  plants  of  th» 
United  States,  so  &r  as  it  has  been  able  to  secure  them,  and  also  a  larg^ 
representation  of  foreign  plants.  These  specimens  are  a  necessity  in 
order  that  the  division  ma^  be  able  to  distinguish  and  determine  th» 
names  and  properties  of  the  plants  sent  in  for  investigation  and  identi* 
flcation  fix)m  all  parts  of  the  United  States.  It  is,  in  fact,  a  kind  of 
reference  library  to  be  consulted  whenever  oecasion  requires,  and  haa 
both  scientific  and  practical  importance.  The  development  of  this 
great  country  is  constantly  bringing  to  light  new  kinds  of  plants,  some 
of  which  have  uses,  medicinal  or  economical,  and  information  as  to  their 
relationship  and  probable  qualities  has  to  be  sought  for  largely  through 
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the  mediam  6t  the  herbarfom  and  its  library.  The  herbariam  has  also 
a  high  velne  for  consultation  by  teachers  and  professors  of  botany,  who 
frequently  avail  themselves  ef  the  opportunities  here  afforded  of  study- 
ing plants  from  every  part  of  the  Union. 

This  advantage  is  participated  in  also  by  educated  foreigners,  who  in 
visiting  the  capital  of  the  country  expect  to  find  centered  here  a  ftill 
representation  of  its  various  productions.  Such  collections  are  a  neces- 
sity of  the  education  of  the  times,  and  every  country  of  the  world,  which 
is  advanced  in  intelligence  and  science,  makes  its  capital  the  headquar- 
ters for  information  of  all  kinds  relating  to  its  resources  and  productions^ 
thus  fostering  that  spirit  of  scientific  research  to  whysh  the  highest 
progress  of  the  world  is  so  much  indebted. 

The  heretofore  crowded  quarters  of  the  herbarium  have  been  relieved 
by  the  addition  of  more  room. 

The  appointment  of  an  assistant  has  been  made,  whose  special  duties 
are  to  investigate  the  ftingus  diseases  of  plants,  a  line  of  botanical  re- 
search which  has  been  most  urgently  called  for  and  which  it  is  expected 
will  soon  show  valuable  results. 

A  <^  Descriptive  Catalogue  of  the  Grasses  of  the  United  States,"  in- 
tended^ in  part,  to  be  explanatory  of  the  display  of  grasses  made  at  the 
New  Orleans  Exposition,  was  prepared  by  this  division.  It  was  pub- 
lished by  the  representative  of  the  Department  to  the  said  exposition, 
and  has  been  widely  distributed  to  granges,  agricultural  colleges,  and 
persQns  interested  in  a  knowledge  of  our  grasses,  and  has  received  much 
commendation  fix)m  the  press  and  from  sdentists. 

The  report  of  this  division  shows  descriptions  and  figures  of  a  num- 
ber of  species  of  native  medicinal  plants,  a  subject  which  is  now  receiv- 
ing considerable  attention,  and  of  which  it  is  desirable  that  information 
should  be  furnished  to  the  people. 

This  division  still  continues  the  plan  of  distributing  duplicate  speci- 
mens of  plants  to  such  agricultural  colleges  as  make  requests  for  them. 
Duplicates  have  also  been  used  in  making  exchanges  with  societies 
and  institutions  of  science  in  foreign  countries.  The  division  is  greatly 
indebted  to  the  Imperial  Botanic  Gardens  of  St.  Petersburg,  to  the 
Mnseum  of  Natural  Sciences  at  Paris,  and  to  the  Boyal  Botanic  Oar- 
dens  of  Oreat  Britain,  for  valuable  contributions  to  its  botanical  collec- 
tions, and  responses  have  been  made  as  feur  as  possible,  by  contributing 
to  their  similar  wants. 

The  work  of  this  division  has  been  yearly  increasing,  and  it  now 
stands  in  urgent  need  of  an  addition  to  its  force,  in  order  that  proper 
rose^arches  may  be  made,  and  that  useful  information  on  botanical  sub- 
jects nmy  be  diffused  among  the  people. 

> 

DITIBION  OF  FORESTRY. 

There  is,  perhaps,  no  sulgect  in  which  the  Department  can  be  used 
to  greater  benefit  than  in  its  attention  to  forestry  interests ;  and,  con- 
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Bidertng  the  yast  iniporta.nc6  to  the  nation  of  a  proper  investigation  of 
the  subject^  no  branch  has  been  more  poorly  endowed  by  Congress. 

An  appropriation  of  $10,000  has  been  made  annually  for  several  years 
for  an  investigation  of  this  character,  and  a  reasonable  amount  of  work 
has  been  yearly  accomplished,  as  may  be  seen  by  the  various  reports 
already  published.  These  reports  have  dealt  with  the  condition  of  for- 
estry matters  j  statistics  relative  to  the  industry  have  beeii  elaborately 
set  forth,  and  various  suggestions  have  been  made  when  thought  of 
value.  Much  remains  to  be  done  in  this  direction ;  but  the  time  has 
come  when  more  than  this  is  necessary,  if  we  would  be  awakened  to  the 
dangers  which  threaten  us  through  the  destruction  of  our  forests.  'So 
more  important  problem  confronts  us  as  a  people  than  that  which  re- 
lates to  our  forests.  Efforts  should  be  made  at  once  to  fhrther  arouse 
and  enlighten  the  people.  The  establishment  of  arbor  days,  which  has 
been  so  successfully  accomplished  in  a  few  States,  should  become  general; 
the  importance  of  the  introduction  of  forestry  into  our  schools  and  edu- 
cational institutions  should  be  set  forth ;  the  organization  of  local  and 
State  societies  in  the  interest  of  forestry  should  be  strongly  advocated 
and  encouraged,  and  every  other  means  should  be  devised  to  instill 
into  the  minds  of  the  people  that  restoration  is  an  urgent  neceasityy  ^^^ 
must  keep  pace  with  destruction. 

It  is  already  apparent  that  efforts  for  promotion  of  forest-tree  plant- 
ing, through  liberal  laws  on  the  part  of  the  United  States,  and  through 
various  premiums  and  exemptions  on  the  part  of  certain  States,  are 
not  to  meet  with  abundant  success.    Inducement  having  failed,  educa- 
tion should  now  be  attempted.    Such  an  effort,  to  be  succeaafkil,  ought 
to  be  inaugurated  by  the  Oeneral  Government  itself.    Adequate  means 
should  be  forthcoming  to  deal  with  this  national  necessity  in  a  national 
way.    With  a  sufdeient  fund,  agencies  could  be  estaWshed  to  gather 
information  for  compilation  and  diffusion ;  the  laws  of  foreign  countries 
in  this  regard  could  be  codiffed  and  studied ;  climatio  and  meteorolog- 
ical observations  could  be  made  in  sections  to  show  the  influence  of 
trees ;  a  comprehensive  study  of  the  varieties  o^  trees  and  their  several 
economic  uses  and  values  could  be  laid  before  the  country,  and  in  many 
other  ways  the  people  could  be  made  to  realize  the  vital  importance  of 
this  subject. 

I  have  submitted  an  estimate  for  $10,000  to  continue  these  investiga- 
tions in  the  manner  in  which  they  have  been  prosecuted  in  pre^ioos 
years;  but,  should  Oongress  deem  it  wise  to  incriBase  the  scope  of  the 
investigation  to  proportions  somewhat  commensurate  with  its  impor- 
tance, possibly  to  undertake  the  Une  of  work  to  which  I  have  alluded, 
and  perhaps  to  establish  experimental  plots  for  forestry  upon  the  pub- 
lic domain,  an  intelligent  and  comprehensive  discharge  of  the  duty 
woold  require  a  greatly  increased  appropriation. 

At  the  beginning  of  the  year  the  division  undertook,  in  connection 
witli  the  Superintendent  of  Buildings  and  Grounds,  and  under  the  act  of 
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Oongresfi  pioTiding  for  oontribntionB  from  the  yarlonB  Departments  of 
the  Oovemment  to  the  Oentennial  and  Cotton  Exposition  at  If  ew  Orleans* 
to  prom6te  the  interests  of  forestry  by  proonring  and  sending  to  that 
exposition,  a  collection  of  nseftd  and  ornamental  articles  manafacture«i 
from  the  woods  of  onr  forests.  The  great  variety  of  articles  thus  brought 
together  constitated  one  of  the  most  interesting  and  attractive  features 
of  the  exposition,  and  had  the  effect  of  giving  to  many,  a  new  and  deep 
impression  6f  the  great  value  of  our  forests  and  the  importance  of  their 
proper  protection. 

As  tending  to  show  the  practicability  of  tree-culture  in  the  arid 
regions  of  the  West,  where  such  culture  has  been  deemed  by  many  to 
be  impossible,  the  division  transplanted  several  hundred  trees  of  various 
kinds  from  the  western  portions  of  Kansas  and  Nebraska,  and  the 
regions  farther  west,  and  exhibited  them  in  a  growing  condition  on  the 
exhibition  grounds,  thus  giving  ocular  demonstration  of  the  success  at- 
tending tree-planting  in  a  large  section  of  the  country  hitherto  treeless, 
but  where,  within  a  few  years  past  and  with  advancing  settlements, 
millioDB  of  trees  have  been  planted  and  are  now  flourishing.  The  es- 
tablished fact  that  trees  valuable  for  fruit,  for  shade,  and  for  timber  can 
be  saocessfully  cultivated  on  much  of  the  dry  plains  of  the  West,  is  of 
the  greatest  importance  in  an  agricultural  point  of  view,  and  will  be  the 
means  of  attracting  settlers  to  that  region  w*ho  would  otherwise  turn 
away  from  it. 

Early  in  the  year  a  new  volume  of  the  reports  on  forestry,  in  addi- 
tion  to  the  three  previously  issued,  was  published.  Among  the  more 
importaiit  contents  of  this  volume  may  be  mentioned|a  ftill  report  from 
aix  of  the  prairie  States,  in  regard  to  the  kinds  of  trees  that  had  been 
found  to  grow  there  successftilly  and  to  which  preference  is  given ;  also 
as  to  what  kinds  of  trees  have  not  proved  successfhl  and  the  difficulties 
which  have  been  met  by  ti^-planters. 

Another  report,  compiled  from  the  returns  made  in  response  to  a  second 
circular,  gave  an  exhibit  of  the  extent  to  which  the  native  forests  of  the 
country  have  been  cleared  off,  and  for  what  purposes,  and  the  dam- 
age occasioned  by  forest  fires,  together  with  other  fiftcts  relating  to  tlio 

Bubject. 

By  means  of  a  graphic  chart,  the  steady  and  rapid  destruction  of  tlje 
forests  in  one  of  the  States  during  a  period  of  nearly  thirty  years  avus 
l»rcseuted  to  view,  and  will  serve  as  an  illustration  of  what  has  been 
taidng  place  in  many  of  the  other  States. 

A  report  was  also  made  in  regard  to  the  consumption  of  the  forests 
^'or  the  purpose  of  frimishing  ties  for  our  160,000  miles  of  railroads. 
^'lie  report  shows  the  amount  and  kind  of  wood  used  by  each  railroad 
&om  which  information  could  be  obtained,  amounting  to  about  63  per 
<^t  of  the  whole.  The  sources  from  which  the  ties  are  procured  are 
^P^dfied,  as  also  the  season  of  the  year  in  whioh  they  are  out  and  their 
ascertained  durabilily .    From  this  report  it  appeam  that  to  furnish  ties 
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for  our  present  mileage  of  roads  has  taken  the  available  timber  from  an 
area  of  land  equal  to  that  of  the  States  of  Rhode  Island  and  Gonnecti- 
cat,  and  estimating  that  the  ties  will  need  to  be  renewed  once  in  seven 
years,  there  will  be  reqnired  for  this  purpose,  and  to  equip  the  new 
roads  bailt  from  year  to  year,  the  timber  growing  on  565,714  acres. 
Allowing)  again,  that  a  growth  of  thirty  years  is  necessary  to  produce 
trees  of  proper  dimensions  for  ties,  it  will  require  16,971,420  acres  of 
woodland  to  be  held  as  a  kind  of  railroad  reserve  in  order  to  supply 
the  annual  needs  of  the  existing  roads,  to  say  nothing  of  the  demands 
for  new  roads.  This  constitutes  an  area  larger  than  the  States  of  New 
Hampshire,  Vermont,  and  Massachusetts  combined.  It  is  more  than 
4  per  cent,  of  the  woodland  of  the  United  States,  exclusive  of  Alaska. 

The  volume  contained,  also,  a  report  on  the  maple-sugar  production 
in  the  United  States  and  Canada.  From  this  it  appears  that,  reducing 
the  maple  sirup  made  to  its  equivalent  of  sugar,  the  total  maple*sugar 
product  of  the  country  for  the  census  year  was  50,944,445  pounds,  or  a 
little  more  than  one-twelfth  of  the  whole  sugar  product  of  the  country, 
including  that  fix)m  sorghum  and  the  sugar  cane.  Of  the  granulated 
sugar  made  in  the  country  that  from  the  maple  forms  17  per  cent. 

Since  the  publication  of  the  volume  referred  to,  two  other  drcnlan 
have  been  distributed,  and  the  division  has  been  occupied  in  compar- 
ing and  tabulating  the  information  thus  obtained.  The  inquiries  made 
in  these  circulars  were  in  general  as  to  the  methods  adopted  in  tree 
planting  and  culture,  the  increase  or  diminution  of  the  forest  area^  the 
observed  influence  of  the  presence  or  absence  of  forests  upon  streams, 
floods,  and  droughts,  and  also  upon  climate. 

During  the  year  about  3,000  packages  of  tree-seeds  have  been  sent 
to  persons  who  have  applied  for  them,  or  to  those  who  it  was  thought 
would  subject  them  to  various  modes  of  culture  and  test  their  adapta- 
tion to  various  soils  and  climates. 

Since  the  organization  of  the  ^^American  Forestry  Congress  "  the  De- 
partment of  Agriculture  has  recognized  it  as  doing  a  kindred  work  with 
that  of  its  forestry  division,  and  has  given  it  whatev^  aid  it  could  by 
the  presence  of  its  officers,  and  contributions  of  information  in  its  pos- 
session. 

In  view  of  the  great  and  constantly  increasing  demands  made  upon 
the  forests  for  the  supply  of  ties  and  other  material  for  the  use  of  rail- 
road companies,  it  has  become  a  question  whether  the  companies  might 
not  be  made  to  see  it  to  be  a  feasible  thing,  and  for  their  interest,  to  plant 
trees  along  their  roadwajrs,  or  on  tracts  of  their  land  adapted  to  the  pur- 
pose, and  thus  benefit  themselves  while  at  the  same  time  relieving  the 
existing  forests  to  the  same  extent  firom  an  onerous  demand  which  is 
now  made  upon  them.  The  land-grant  companies  have  an  abundance 
of  land,  either  already  covered  with  trees  or  which  might  be  planted, 
and  thus  flunisK  thfim  a  peipetiial  supply  of  timber^  and  these  and 
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other  companies,  by  planting  a  belt  of  trees  along  their  lines,  coold  pro- 
tect their  roads  from  drifting  snows  and  driving  winds. 

The  review  of  the  year  is  encooraging.  The  interest  in  the  sabject  of 
forestry  has  increased  throaghoat  the  country.  G?h6  publications  of  tlie 
Department  by  themselves,  and  yet  more  as  they  have  been  republished 
in  whole  or  in  part  by  our  numerous  newspapers,  and  the  discussions  of 
the  subject  in  agricultural  and  other  conventions,  have  had  the  efiect  to 
extend  greatly  the  knowledge  of  the  subject. 

The  establishment  of  arbor  or  tree-planting  day,  already  adopted  in 
fifteen  of  our  States  and  Territories,  is  one  of  the  most  encouraging  signs 
for  the  advancement  of  forestry.  Its  extension  throughout  the  country 
should  be  urged  by  every  proper  consideration.  Its  general  establish- 
ment would  be  among  the  most  effective  means  of  creating  throughout 
the  community  a  proper  sentiment  in  regard  to  trees,  and  lead  to  their 
adequate  protection. 

On  the  other  hand,  the  waste  of  our  forests  goes  on  at  an  alarming 
rate.  Little,  if  anything,  has  been  done  to  check  the  annual  destruction 
by  fires,  whether  by  willful  violators  of  the  law,  or  where  occasioned  by 
sparks  from  locomotives ;  the  destruction  caused  by  the  ax  of  the  lum- 
berman, or  the  loss  by  depredations  on  th^  public  Ifmds.  To  stop  these 
several  losses,  each  lamentably  great,  the  division  has  done  what  it 
could  by  maMng  the  fEMSts  known  to  the  Oommissioner  of  the  Land 
Office,  tiie  only  one  who  is  authorized  to  prosecute  such  offenders. 

In  view  of  the  continued  destruction  of  the  timber  on  the  Government 
lands,  and  the  importance  of  preserving  for  permanent  cultivators,  and 
086,  such  portions  of  forests  as  are  adjacent  to  the  head  springs  of  rivers, 
or  which  may  be  needed  for  climatic  or  other  reasons,  it  is  respectfully 
urged  that  the  further  sale  of  timber  lands  belonging  to  the  Ctovem- 
ment,  ought  to  be  suspended  until  such  time  as  a  carefhl  survey  shall 
ascertain  what  portion  of  them  may  be  sold  without  involving  injury  to 
the  country,  and  what  ought  to  be  permanently  held  in  the  forest  con- 
dition. 

SBED  DIVISION. 

Belative  to  the  reforms  instituted,  those  in  the  seed  division  call 
for  more  than  a  passing  notice.  It  is  a  division  whose  annually  ex- 
l)eii(led  appropriation  exceeds  that  of  any  other  in  the  Department,  and 
Pit)portionate  to  this  should  be  the  care  and  wisdom  in  its  management. 
^^rticular  attention  has  therefore  been  given  to  improved  methods  in 
^he  distribution  of  seeds.  Experienced  executive  ofQcers  have  been  ap- 
pointed to  prevent  an  indiscriminate  and  useless  distribution,  of  seeds 
lu  climates  and  soils  to  which  they  are  not  adapted ;  to  carefully  study 
^he  necessities  and  climatic  condition  of  the  several  sections ;  to  thor- 
oughly test,  before  distribution,  a  sample  of  every  variety  of  seed  pur- 
^^l^&sed,  to  prove  its  vegetative  qualities,  and  to  skillftUly  subject  such 
^  to  a  rigid  examination  fbr  the  purpose  of  deteoting  the  presence 
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of  seeds  of  noxious  weeds,  ii^jarions  insects,  or  the  germs  ot  disease. 
Improved  methods  have  also  been  applied  to  the  handling  of  seed  in 
its  receipt,  its  preparation  for  distribation,  and  its  final  disposition; 
and  it  will  be  my  endeavor  to  continue  to  inaugurate  now  and  improved 
systems  as  rapidly  as  the  service  may  require. 

For  a  continuation  of  the  distribution,  as  required  by  the  present  law, 
I  have  submitted  the  usual  estimate.  There  is  one  phase  of  the  law, 
however,  to  which  I  would  respectfully  call  your  attention.  It  re- 
quires that  a  report  of  experiments  shall  be  made  by  those  rooeiring 
the  new  and  valuable  seeds  which  the  Department  distributes,  the  evi- 
dent intent  being  that  the  Department  shall  be  kept  informed  of  the 
success  or  non-success  of  experiments  with  seeds  which  it  purchases, 
especially  for  experimental  purposes.  In  a  vast  majority  of  oases  this 
design  of  the  law,  unfortunately,  is  not  complied  witti. 

Two-thirds  of  all  seeds,  plants,  and  cuttings  may  bo  distributed  by 
Senators,  Bepresentatives,  and  Delegates  in  Oongross  direct,  and  their 
constituents  do  not  feel  in  duty  bound  to  report  results  to  the  Depart- 
ment It  is  obvious  that  these  representatives  of  the  x>eople  are  better 
acquainted  with  the  best  intelligence  and  needs  of  their  respective  dis- 
tricts than  the  Department  is ;  while,  on  the  other  hand,  it  must  be 
admitted  that  the  Department  understands  better  than  others,  the 
nature  and  habits  of  the  seeds  and  plants  it  distributes ;  and  it  is  a 
matter  for  serious  consideration  on  the  part  of  Congress  whether  or  not 
some  systematic  plan  of  co-operation  may  not  be  fixed  upon  between 
this  Department  and  Members  of  Congress,  by  which  the  former  can 
have  a  better  control  over  the  distribution  than  it  now  has,  and  make^ 
the  distribution  a  condition  precedent  to  a  compliance  with  simple  but 
important  requirements,  and  thus  reap  the  greatest  benefit  fh>m  the 
distribution;  while  the  latter  can  continue  to  give  the  Department  the 
benefit  of  advice  and  experience  by  furnishing  lists  of  those  who  can 
best  serve  the  interests  of  their  several  localities,  by  carrying  on  ex- 
periments to  test  the  value  of  the  seeds  and  plants  distributed. 

Another  reason  for  a  change  of  systems,  in  this  respect,  is  that  the 
quota  of  one-third  of  all  the  seeds,  &c.,  pui^hased,  at  present  aUowed 
to  the  Department,  is  insufGicient  to  enable  it  to  meet  its  own  legitimate 
debt  of  obligation  to  its  thousands  of  correspondents,  and  others  who 
can  receive  no  other  favor  from  the  Department  in  consideration  for  im- 
portiint  and  valuable  services  rendered.  The  Department  keenly  feels 
that  this  debt  should  first  be  met,  and  the  remaining  seeds  arc  not  suf- 
ficient to  carry  on  experiments  in  a  comprehensive  manner.  The  intel- 
ligent and  progressive  farmer  of  to-day,  with  whom  the  Department 
wishes  to  deal,  is  unwilling  to  giye  the  requisite  attention  and  time  to  a 
handful  of  grain,  and  he  should  not  be  asked  to  do  so,  nor  would  such 
experiment  result  in  any  great  benefit.  No  good  can  come  from  the 
distribution  of  a  pint  of  seed  where  a  bushel  is  needed. 
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MIOBOSOOPIOAL  DIVISION. 

The  microscopist  lias  been  chiefly  engaged  daring  the  past  year  with 
investigations  relating  to  the  general  microscopic  characteristics  of  pare 
dairy  batter,  oleomargaiiae,  batterine,  and  other  batter  sabstitates, 
with  a  view  of  discovering  some  well-defined  mode  by  which  pare  bat- 
ter and  the  varioas  batter  sabstitates,  offered  for  pablic  sale,  may  be 
distingnished  from  each  other,  thos  protecting  the  pablic  against  fraud- 
alent  compoands  sold  as  pure  batter. 

These  investigations  have  necessitated  hundreds  of  experiments  with 
the  fats  of  varioas  animals  and  of  vegetables,  as  several  of  these  fats 
are  largely  employed  in  the  manafactare  of  all  batter  sabstitates.  The 
want  of  a  ready  and  scientific  means  of  determining  whether  asabstance 
offered  for  sale  is  really  batter,  or  batterine,  has  long  been  felt  by  chem- 
ists, batter  inspectors,  and  the  pablic  generally. 

Becanse  of  the  qaestion  among  chemists  in  Enrope,  and  in  America, 
as  to  the  XM)ssibility  of  determining,  by  pnrely  chemical  mcaus,  batter 
from  oleomargarine,  the  batter  laws  of  the  United  States,  as  well  as  those 
of  Great  Britain,  have  been  rendered  inoperative,  as  regards  the  sac- 
cessftd  prosecation  of  violators  of  the  law  relating  to  batter  imitations. 
Hence  the  great  desirability  of  endeavoring,  by  the  ase  of  the  micro- 
scope, or  other  untried  means,  to  discover  a  method,  or  methods,  by 
which  the  batter  laws,  generally  considered,  shall  be  rendered  usefnl 
and  operative  to  the  dairy  interests  of  the  United  States. 

After  many  experiments  in  this  direction,  the  microscopist  claims  to 
have  discovered  that  lard'  made  from  swine's  fat  always  exhibits  crys- 
tals in  stellar  form,  wholly  composed  of  sharp,  fotty,  needle-shaped 
spines  radiating  from  a  common  center,  while  the  fat  of  beef  yields 
foliated,  serrated,  and  bi-serrated  spines  proceeding  from  a  common 
center,  but  much  smaller  than  those  of  lard,  while  pure  normal  dairy 
butter  is  wholly  exempt  from  fatty  crystals,  and  this  distinction  is  con- 
stant. He  also  claims  to  have  dilcovered  that  when  pure  batter  is  boiled 
in  a  test  tube,  without  water,  for  a  period  of  several  seconds  only,  and  al- 
lowed to  cool  for  a  period  of  twenty-four  hours,  at  a  temperature  of  60° 
Fah.,  the  butter  thus  treated  becomes  crystallized  in  globose  forms,  gener- 
ally perfectly  globular,  and  of  sufficient  size  to  be  detected  by  the  naked 
eye.  On  subjecting  these  crystals  to  polarized  light,  in  connection  with 
the  microscope,  the  crystals  exhibit  on  each  globule  of  fat  a  woll-deflucd 
cross,  resembling  that  known  as  the  Gross  of  St.  Andrew,  thus  distin- 
guishing at  once  the  fatty  oiystals  of  the  butter  from  those  of  lard  or 
beef.  In  no  case  has  he  found  orystaLs  in  any  of  them  resembling  those 
found  in  pure  dairy  butter.  In  consequence  of  the  novelty  of  this  dis- 
covery and  its  value  to  the  dairy  interests  of  the  country,  if  verified  by 
others,  he  was  directed  by  the  Department  to  submit  the  result  of  his 
investigation  of  £at0  to  the  members  of  the  American  Society  of  Micro- 
scopists  at  their  annual  meeting  held  in  Gleyeland,  OhiOy  in  the  month  of 
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Septembar  last,  at  which  meeting  he  gave  a  statement  of  all  the  facts  in 
this  case,  illustrated  by  eighteen  drawings,  of  the  respective  crystals  of 
fats  thus  far  found  in  them. 

A  committee  of  five  experienced  microscopists,  appointed  by  the  pres- 
ident of  the  society  to  examine  the  method  as  detailed  by  the  micro- 
scopist  of  this  Department,  subsequently  reported  the  practical  verifi- 
cation of  this  discovery. 

In  consequence  of  the  development  of  these  new  facts,  two  convictions 
have  been  made  during  the  past  month,  by  two  distinct  juries  of  the 
criminal  court  of  the  District  of  Columbia,  for  violation  of  the  batter 
laws.  • 

This  division  has  also  prepared  a  description  of  edible  mushrooms 
common  to  the  United  States,  with  such  information  as  will  enable  inex- 
perienced persons  to  avoid  injurious  species.    ' 

Examinations  of  milk,  cream,  cheese,  water,  parasitic  injuries  of 
plants,  &c.,  have  also  been  made. 

As  much  extra  work  iA  now  being  imposed  on  this  division  in  fur- 
nishing testimony  for  the  courts  in  butter  prosecutions,  extended  facili- 
ties will  be  required  to  enable  it  to  continue  its  work  of  furnishing  new 
facts ;  better  instruments  are  .needed,  more  room  required,  the  labora- 
tory rendered  more  complete,  and  the  division  library  of  reference  ex- 
tendedfc    To  meet  these  wants  an  exx)enditure  of  $2,000  is  recommended. 

OOUNTBEFBIT  BUTTES. 

I  beg  to  call  special  attention  to  the  unparalleled  increase  daring  the 
past  few  years,  of  the  manufacture  and  sale  of  various  compounds  of  ani- 
mal fats,  vegetable  oils,  and  other  substances  which  are  fraudulently 
represented  to  the  public  as  butter.    The  extent  •f  this  business  threat- 
ens the  destruction  of  the  legitimate  dairy  business,  the  interests  of 
which  are  of  the  largest  magnitude,  and  affect  all  sections  of  the  coun- 
try.   It  is  not  competition  with  dairying  that  is  deprecated,  but  the 
simulation  of  true  dairy  products,  the  deception  of  misleading  names, 
the  use  of  impure  substances,  and  the  dishonest  sale,  at  high  rates,  of 
products  otherwise  of  little  value — ^practices  which  demoralize  trade,  de- 
fraud honest  industry,  and  endanger  health. 

To  protect  the  public  from  these  deceptive  practices,  I  would  eara  — 
estly  recommend  the  prompt  passage  of  a  stringent  law  by  Conijrcss  t 
prevent  the  continuance  of  this  business,  except  under  such  regulation 
as  the  necessities  of  the  case  demand,  the  enforcement  of  this  law 
be  placed  ouder  the  comtrol  of  the  Internal  Bevenue  Department. 

WOOL  IKDUSTBY. 

An  act  of  Congress  of  April  1, 1880,  authorized  the  Commissioner  of 
A^griculture  to  attend  the  International  Bheep  and  Wool  Show  to  be 
held  in  Philadelphia  in  September  of  that  year,  and  to  make  a  report 
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thereon.  At  that  exhibition  there  were  collected  samplea  of  wool  from 
the  different  breeds  of  sheep  exhibited,  and  their  examination  under- 
taken with  a  view  to  their  carefnl  measurement  for  fineness  of  ftber, 
tensile  strength,  &c.  As  this  examination  progrejssed,  it  became  ap- 
parent that  most  valuable  information,  both  for  the'  producer  and  con- 
sumer, would  result.  The  samples  were  largely  augmented  by  contri- 
butions from  every  wool-producing  section,  and  a  careful,  patient,  and 
elaborate  system  of  tests,  and  examinations,  was  entered  upon  to  show 
the  varying  tensile  strength,  ductility,  and  elasticity  of  wools  from  dif- 
ferent breeds  of  sheep,  and  from  the  same  breeds,  under  different  condi- 
tions of  feeding,  climate,  and  management.  The  report  upon  this  inves- 
tigation has  long  since  been  ready  for  the  printer,  the  illustrations  to 
'  accompany  i^  having  been  prepared  and  paid  for.  The  work  is  a  scien- 
tific indo^ement  of  the  value  of  American  wool.  It  shows  clearly  that 
wool  can  be  produced  in  the  United  States  equal  to  that  of  any  country  in 
the  world,  and  embraces  information  which  has  cost  many  thousands'  ef 
dollars  to  procure  and  tabulate.  The  great  wool  industry  is  entitled  to 
the  information  which  it  was  the  evident  design  of  Congress  it  should 
have,  and  I  would  respectfully  urge  the  importance  of  the  immediate 
printing  of  the  report  for  the  benefit  of  all  concerned. 

"^  DBPABTMBNTAL  BSPOBTS. 

In  addition  to  400,000  copies  of  the  Annual  Beport  of  the  Department 
for  the  year  1884,  and  50,000  copies  of  the  First  Annual  Beport  of  the 
Bureau  of  Animal  Industry,  both  of  which  were  ordered  by  special  act 
of  Gongress,  the  following  named  special,  and  miscellaneous  reports, 
baye  been  published  during  the  current  year : 
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printed. 

No.  14.  Beport  of  the  orops  of  the  yeftr,  and  of  freight  rates  of  transporta- 
tion.   December,  1884,  60pp.,  ootavo...., 13,000 

No.  U.  Beport  npon  the  numbers  and  valnes  of  farm  animals ;  on  the  cotton 
crop  and  its  distribntion,  and  on  fireight  rates  of  transportation 
companies.    January  and  February,  1885,  64  pp.,  octavo 15, 000 

No.  16.  Beport  on  the  distribution  and  consumption  of  com  and  wheat,  on 
consumption  of  cereals  in  Europe,  and  on  freight  rates  of  trans- 
portation companies.    March,  1885,  47  pp.,  octavo 15, 000 

No<  17.  Beport  of  the  area  of  winter  grain,  the  condition  of  fimn  animals,  and 

on  freight  rates  of  transportation.    April,  1885,  80  pp.,  pctavo . .     15, 000 

^^- 18.  Beport  of  the  condition  of  winter  grain,  the  progress  of  cotton  plaat- 
ing,  and  wages  of  farm  labor ;  also  on  the  freight  rates  of  trans- 
portation companies.    May,  1885,  60  pp.,  octavo 15, 000 

^0*  19.  Bepoitt  on  acreage  of  spring  grain  and  cotton,  the  condition  of  winter 
wheat,  and  Euaopean  grain  products,  with  fi^ight  rates  of  trans- 
portation companies.    June,  1885,  56  pp.,  octavo 15, 000 

^^  20.  Beport  on  the  area  of  corn,  poturtoes,  and  tobacco,  and  condition  of 
growing  crops,  and  on  rates  of  transportation.  July,  1685,  pp:, 
64,  octavo « 15,000 
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No.  21.  Beport  on  the  condition  of  growing  cropp,  of  international  dairy  sta- 
tifltios,  and  on  rates  of  transportation.  August,  1885,  70  pp., 
octavo......  •.......•.•••.•.••..-........ ir>,  000 

No.  22.  Report  on  condition  of  orops  in  America  and  Enropo,  and  on  freight 

rates  of  transportation  companies.    October,  1885, 55  pp.,  octavo .    15, 000 

No.  24.  Report  on  the  yield  of  crops  per  acre,  and  on  freight  rates  of  trans- 
portation companies.    November,  1885,  54  pp. ,  octavo 15, 000 

Agricnltnral  Graphics.  A  report  of  exhibits  illnstrating  tfgric^tnral  statis- 
tics at  the  World's  Indnstrial  and  Cotton  Exposition  at  New 
Orleans,  La.,  by  J.  K.  Dodge,  Statistician  of  the  Department. 
Illustrated  by  twenty-seven  diagrams.    42  pp.,  octavo..-. 3,000 

SNTOMOLOGICAL  DIVISION. 

Bnlletin  No.  1.  Third  edition.  Beports  of  experiments,  chiefly  with  kero- 
sene, npon  the  insects  injuriously  aflfecting  the  orange  tree  and 
the  cotton  plant,  made  under  direction  of  the  Entomologist.  (S2 
pp.,  octavo • ^ 

Bulletin  No.  5.  Description  of  North  American  Chaloidids  from  the  collec- 
tions of  the  United  States  Department  of  Agricoltnze  and  of  Dr. 
C.  V.  Biley,  with  biological  notes.  Together  with  a  list  of  the 
described  North  American  species  of  the  family.  By  L.  O. 
Howard,  M.  Sc,  assistant.  Division  of  Entomology.  47  pp., 
octavoi If^ 

Bulletin  No.  6.  The  imported  elm  leaf-beetle.  Its  habits  and  natural  his- 
tory, and  means  of  counteracting  its  injuries.    18  pp.,  octavo.  -•-      If  000 

Special  Miscellaneous  Report  No.  8.  Cotton  in  the  Empire  of  Brazil ;  the  an- 
tiquity, methods,  and  extent  of  its  cnltivation,  together  with  sta- 
tistics of  exportation  and  home  consumption.  By  John  C.  Bran- 
ner.  Ph.  D.    79  pp.,  octavo --•      *i^ 

Bulletin  No.  8.  The  Periodical  Cicada.  An  account  of  Cicada  Septendeoim 
and  its  Tredecim  race,  with  a  chronology  of  all  broods  known. 
By  Charles  V.  Biley,  Ph.  D.    46  pp.,  octavo 2,000 

Special  Report  No.  11.  Fifth  edition.  The  Silk  Worm ;  being  a  brief  manual 
of  instructions  for  the  production  of  silk.  By  C.  V.  Riley,  M. 
A.,  Ph.  D.,  Entomologist.    37  pp.,  octavo 2,000 

CHEMICAL  DIVISION. 

Bulletin  No.  5.  The  sugar  industry  of  the  United  States. — Cane,  boot,  sor- 
ghum, and  maple  sugar.  By  Harvey  W.  Wiley,  Chemist,  Depart- 
ment of  Agriculture.    Illustrated.    224  pp.,  octavo 10,  OOO 

Bulletin  No.  G.  Experiments  with  diffusion  and  carbonatation  at  Ottawa, 
Kansas,  campaign  of  1885.  By  Harvey  W.  Wiley,  Chemist.  20 
pp.,  octavo 2,000 

FORESTRY  DIVISION, 

Annual  Report  on  Forestry  for  the  year  1884.    By  N.  H.  Egleston,  chief  of 

the  division.    421  pp.,  octavo 5,004'' 

MISCELLANEOUS  REl»OKT8. 

Special  Report  No.  7.  Tide  marshes  of  the  United  States.  By  D.  M.  Nesbit, 
with  contributions  from  United  States  Coast  Survey,  8.  L.  Board- 
man,  Eldridge  Morse,  and  others.    259  pp. ,  octavo 3, 000 
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ial  Beport  No.  9.  Proceedings  of  a  oonyention  of  delegates  from  agri- 
caltnTal  oolleges  and  experimental  stations  held  at  the  Depart- 
ment of  Agricoltare,  Joly  8  and  9,  1885.    196  pp.,  octavo 3, 000 

soils  an4  products  of  Sonthwestem  Louisiana,  inclnding  the  parishes  of 
Saint  Landry,  La  Fayette,  Vermillion,  Saint  Martin's,  Iberia,  and 
Saint  Mary's.    40  pp.,  oet%70 3,000 

>rt  on  the  organizaliion  and  management  of  seTen  agrlcnltnral  schools  lu 
Germany,  Belgium,  and  JSngland.  By  A.  S.  Welch,  hL.  D.  107 
pp.,  octat» 3,000 

rectory  of  departments,  hoards,  societies,  colleges,  and  other  organizations 
in  the  interest  of  agriculture,  horticulture,  stock-raising,  dairy- 
ing, bee-keeping,  fish-culture,  and  kindred  industries.  88  pp., 
octayo... 3,000 

r eases  of  Norman  J.  Colman,  United  States  Commissioner  of  Agriculture, 
and  Dr.  D.  £.  Salmon,  chief  of  the  Bureau  of  Animal  Industry, 
before  the  third  national  conyention  of  stockmen,  held  at  Chi- 
cago, HL,  Norember  17  and  18, 1885.    29  pp.,  ootayo..... 5, 000 

ji  oondnsioiiy  I  beg  to  represent  that  the  Department  of  Agricoltoiei 
)iring  in  importance  and  osefiilness  as  our  agricnltoral  population 
Teases,  and  its  wants  and  necessities  multiply;,  should  obviously  be 
progressive  institution,  in  order  to  keep  pace  with  the  increasing  de- 
ftiids  made  upon  it.  It  is  for  the  legislative  branch  to  determine  how 
r  its  importance  shall  be  recognized,  and  with  what  powers  it  shall 
3  clothed  to  enable  it  to  partially  meet  the  obligation  which  a  country 
[ways  owes  to  its  agriculture. 

Yery  respectfully,  your  obedient  servant, 

KOEMAN  J.  OOLMAIf, 
Commissioner  of  Agrumlture. 


SPORT  OF  SUPERINTENDENT  OF  GARDENS  AND 

GROUNDS. 


^is :  I  beg  to  Aibmit  the  followiiig  report  on  matters  pertaining  to 
s  (liyi^ion.  Although  alluded  to  in  former  reports,  I  may  again  re- 
it  that  the  very  limited  area  of  ground  available  for  field  work  p^- 
dts  operations  in  that  line  except  upon  a  very  smaH  scdle.  Even  tike 
iting  of  the  merits  of  the  various  new  kinds  of  fruits,  such  as  straw- 
rrics,  grapes,  figs,  &c.,  has  become  very  unsatisfactory  in  consequence 
the  unprotected  condition  of  the  grounds,  owing  to  the  absence  of 
table  fencing  to  prevent  intruders  who  disarrange  labels,  extract 
lits  from  plants  under  test,  and  otherwise  interfere  with  the  work  on 
)  grounds. 

^ith  plants  under  glass  the  conditions  are  more  favorable,  and  with 
2h  plants  as  oranges,  lemons,  &c.,  the  work  of  testing  new  or  rare 
ids,  and  propagating  them,  is  prosecuted  to  the  extent  of  the  facilities 
command.  The  work  of  the  Department  in  this  line  is  highly  appre- 
ted  by  those  whom  it  serves. 

tfy  time  has  been  much  occupied  during  the  present  year  and  during 
)  latter  portion  of  1884  in  preparing  exhibits  for  the  Cincinnati,  Louis- 
le,  and  New  Orleans  expositions.  The  exhibit  at  New  Orleans  was 
^  most  important,  and  proved  to  be  satisfactory  amd  interesting.  The 
ding  principle  I  kept  in  view  in  Mxe  preparation  of  material  for  these 
positions  was  that  of  presenting,  ^is  far  as  practicable,  the  operations 
the  various  divisions  of  the  Department  and  their  relations  to  the 
lustries  represented. 

Ln  the  performance  of  this  duty  I  was  ably  assisted  by  the  heads  of 
d  different  divisions:  notably  by  the  entomologist,  statistician,  bot- 
ist,  microsoopist,  ana  the  chemist  By  consulting  with  these  gentle- 
m  I  was  enabled  to  mature  plans,  and  by  their  earnest  co-operation 
ese  plans  were  executed,  so  fkr  as  time  and  means  would  permit.  The 
ne  was  exceedingly  limited,  and  the  amount  of  money  appropriated 
r  the  work  had  to  be  considered  at  every  step. 
The  reports,  when  completed,  will  present  details  of  the  exhibits  rep- 
Aentkig  the  divisions ;  briefly,  they  were  as  follows : 
The  entomological  division  was  represented  by  a  collection  made  up 
f  various  sections,  such  as : 

(1)  Insects  injurious  to  agriculture^  arranged  according  to  the  partieu- 
ir  plant  and  the  particular  part  of  the  plant  affected,  and  containing, 
8  far  as  possible,  the  different  stages  of  growth  of  the  insect,  its  ene- 
ues  and  parasites,  a  statement  of  the  remedies  or  preventives  availa- 
le,  and  a  reference  to  the  chief  articles  where  full  information  can  be 
3aud  upon  it. 

(2)  Insecticide  substanceSj  with  a  statement  of  \he  methods  of  using 
kern,  and  the  particular  substance  recommended  for  particular  insects. 

(3)  Insecticide  'machinery  amd  contri/ca/nces  for  destroying  insects. — This 
^^nsisted  principally  of  the  many  useful  contrivances  which  have  been 
^^gned  and  perfeoted  by  the  entomologist. 
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(4)  Bee  culture, — ^An  exhibit  to  show  all  the  more  valuable  methods 
and  contrivances  now  in  use  among  advanced  apiarians. 

(5)  Silk  culture.— ThiB  exhibit  was  rendered  the  more  instructive  by 
haVmg  a  structore  where  the  worms  were  hatched  and  raised  during 
the  p^od  of  the  exposition. 

The  statistical  division  was  represented  by  a  series  of  graphic  charts. 
This  method  of  illustration  -is  the  best  interpreter  of  statistics  to  the 
popular  mind.  The  object  kept  prominently  in  view  in  the  preparation 
of  these  diagrams  was  to  make  the  meaning  of  important  facts  in  Amer- 
ican agriculture  to  plain  that  they  could  be  intelligently  understood  by 
those  not  accustomed  to  analyze  the  purport  of  figures.  Among  the 
more  prominent  of  these  diagrams  were  those  (1)  showing  the  proportion 
of  land  in  farms ;  (2)  increase  of  farm  acreage  in  thirty  years ;  (3)  farm 
values  of  agricultural  products ;  (4)  values  of  farm  animahjj  (5)  increase 
of  farm  animals  in  thirty  years ;  (6)  progress  of  wheat  production  in 
thirty  years  5  (7)  exportation  of  wheat  in  fifty-eight  years ;  (8)  progress 
of  com  production;  (9)  exportation  of  com  in  fifty -eight  years;  (10) 
production  of  cereals  in  thirty  years;  (11)  progress  of  cotton  produc- 
tion ;  (12)  area  of  cotton :  (13)  sugar  production  and  consumption ;  (U) 
£firm  and  forest  areas,  and  many  others  of  similar  value. 

The  botanical  division  wa*s  represented  by  a  very  large  collection  of 
grasses,  collected  from  all  parts  of  the  country.  Among  these  a  collec- 
tion from  the  Western  plains  was  notably  interesting.  These  were  ar- 
ranged and  displayed  so  as  to  represent  their  respective  values,  whether 
for  hay  or  pasturage,  and  their  ability  to  withstand  dry  summers  or  to 
be  usefhl  m  dry  sections  and  localities.  The  report  of  this  exhibit  is 
intended  to  illustrate  these  and  other  values  of  the  grasses  forming  the 
collection. 

The  microscopical  division  was  represented  by  a  collection  of  water- 
color  drawings,  numbering  about  eight  hundred  plates,  representing 
the  leading  types  of  the  genera  and  species  of  fungi,  embracing  many 
of  the  edible  and  poisonous  species  found  in  this  country ;  also  types  of 
the  genera  and  species  of  the  principal  microscopic  fungi  which  prey  on 
living  plants  or  are  otherwise  prejudicial  to  their  healthy  growth.  This 
extensive  collection  was  interesting  and  valuable. 

The  chemical  division  was  represented  by  a  well  fitted  and  Airnished 
sugar  laboratory,  with  all  appliances  and  apparatus  required  in  the 
analysis  of  sugar-cane  and  its  products.  This  was  maintained  in  work- 
ing condition,  under  the  superintendeMce  of  a  competent  chemist,  during 
the  entire  period  of  the  exposition,  who  was  constantly  employed  in  mak- 
ing analyses  of  the  products  of  sugar  plantations.  Another  representa- 
tion, which  proved  to  be  of  much  interest,  was  a  working  apparatus  for 
the  extraction  of  sugar  by  difi\ision,  as  an  economic  substitute  for  the 
usual  method  of  extracting  the  juice  from  the  cane  by  mechauical  press- 
ure. 

In  addition  to  the  above  an  elaborate  display  was  made  of  sorghum 
sugar  and  the  manufactures  of  which  it  is  susceptible. 

At  the  Centennial  Exhibition,  held  at  Philadelphia  in  1876,  where  I 
had  the  honor  of  representing  the  Department  in  a  similar  capacity  as 
at  the  late  exposition«at  New  Orleans,  I  prepared,  as  a  part  of  the  ex- 
hibit of  the  Department,  a  collection  of  American  woods,  which  was  ac- 
knowledged to  be  the  best  display  of  the  kind  made  up  to  that  time. 
Kot  considering  it  necessary  to  repeat  that  exhibit,  I  resolved  to  make 
an  effort  to  form  a  showing  of  the  uses  of  American  woods.  Althongh 
time  would  not  allow  for  its  ftill  completion  as  I  had  designed,  yet 
enough  was  collected  to  show  its  value  in  relation  to  forestry  and  the 
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plantiBg  of  nMftal  tbnber  trees  In  pftrte  of  the  United  States  where  tree- 
planting  is  recommended.  , 

The  manifold  uses  of  oertain  kinds  of  timber  are  popularly  well 
known,  bat  there  are  many  of  what  may  be  termed  minor  mauoikctareS) 
for  whioh  Tarions  trees  are  employed,  not  usually  oonsidered  as  worthy 
^f  special  notice,  but  which,  in  the  aggregate,  reach  to  surprising  quan- 
tities, using  largely  of  certain  trees  whioh  may  be  expected  in  the  near 
future  to  become  scarce,  unless  the  natural  supply  is  supplemented  by 
artiflcial  plantings  or  stringent  measures  adopted  for  the  preserration 
of  yonug  forest  growths.  In  eonnection  with  this  portion  of  the  gen- 
eral ejLhibit,  I  have  made  an  eflfort,  through  special  circulars  sent  to 
wood- working  establishments,  to  collect  statistics  regarding  the  amountu 
of  woods  used,  the  various  species  employed,  the  prices  given  for  eaiib 
kin4,  and  whether  the  supply  is  diminiAhing  and  cost  increasing,  the 
best  age  of  wood  for  particular  purpoees,  and  much  other  information 
not  usually  published,  but  whioh  will  be  found  to  possess  considerable 
value. 

In  the  line  of  pomology  I  secured  a  series  of  plates  of  firuits.  eolored 
firom  specimens  taken  from  the  trees  and  accurately  portrayeo.  Jklto- 
gether  something  over  800  plates  were  prepared,  oomprtsing  grapes, 
strawberriee,  raspberries,  gooseberries,  ourranis,  apples,  pears,  plums, 
and  peaches.  These,  supplemented  by  several  cases  of  models  ox  fruits 
furnished  by  the  museum  of  the  Department,  formed  an  instruotilve 
dispUiy  to  all  interested  in  pomology. 

These  pomological  specimens,  together  with  such  exhibits  of  eotton 
and  fibers  of  various  kinds  as  were  procured  from  the  Department, 
have  been  returned.  The  exhibits  of  wood  industries,  entomologioai 
exhibits,  and  the  microscopical  representation  have  been  turned  over 
to  the  Kational  Museum  m  this  city.  The  statistical  exhibit  was  do- 
nated to  the  Missouri  University. 

wxjDBirs  Jksm  Buasrs. 

Brery  person  who  has  had  any  lengthened  experience  in  fhiit  onlture 
must  be  strongly  convinced  that  the  greatest  drawbacks  to  success  are 
those  diseases  designated  as* mildews  and  blights. 

While  this  is  now  freely  conceded,  it  is  somewhat  Ungular  that  the 
true  cause  of  repeated  failures  in  almost  every  fruit-growin|[  section  <^ 
this  country  has  been  so  long  and  persistently  ignored,  seemingly  on  the 
ground  that  such  apparently  insiguifloaut  causes  were  altogether  inad- 
eqnate  to  account  for  the  disastroos  consequences  that  occasionally 
befell  the  fruit  crops. 

In  no  bistance  has  this  been  so  marked  as  in  the  case  of  the  grape* 
Tine.  The  ii\)ury,  and  sometimes  the  destruction,  of  the  entire  amount 
of  foliage  on  many  of  the  best-flavored  varieties,  due  to  mildew,  was, 
only  a  few  years  ago,  generally  stated  to  proceed  from  some  cause  then 
imknown. 

Sometimes  it  would  be  explained  by  giving  it  the  name  of  sunsoald, 
uQder  the  supposition  that,  in  some  way  not  clearly  understood,  it  was 
prodaced  by  the  action  of  the  sun  on  the  foliage.  The  peculiar  appear- 
iince  of  diseased  leaves  gave  strength  to  this  opinion,  and  it  was  ulti- 
^atelv  explained  that  the  injury  proceeded  from  the  lenses  formed  by 
<lewdrops,  or  rain-drops,  which  burned  holes  in  the  leaves,  and  thus 
endangered  the  fruit  crop. 

Although  there  does  not  seem  to  be  the  slightest  evidence  that  the 
IfiSTss  of  plants  are  injured  in  the  manner  suggested,  yet  it  is  not 
iiUQiQsl  to  And  sober  warnings  in  regard  to  wetting  or  watering  plante 
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dmmg  SBaAfMyndar  Ike  winwHiiw  ttal  II  wffl  nrid  Ike  Ibliaee 
and  ilwUuj  tlie  planti; 

It  is  true  tliat  the  eoii  Is  eliMtar  is cmehig  the aealded  and  soorclu*<l 
apT  "^aranoe  of  the  leares  of  Uie  gnpe,  tiot  It  is  only  where  the  tissue 
]ia.^  li^'en  destroyed  by  mildew  that  tiie  actioa  of  the  son  dries  up  tbe 
u.^^^ed  portion^  and  where  mildew  is  not  present,  the  action  of  sun- 
shine f^hows  no  injury  whateyer,  eren  upon  the  healthy  part  of  au 
iij'ired  leaf! 

The  delay  to  recognize  the  tme  cause  of  &ilnre  with  many  varieties 
of  grapes  in  difierent  sections  of  the  ooontry  has  had  a  disastrous 
eSect  upon  the  general  introdoetian  and  extension  of  their  cnltore.  It 
has  alKO  led  to  heavy  losses  by  indiridnals  who  hare  been  induced  to 
purchase  oostly  Tarieties  which  they  could  not  soooeed  in  growing,  on 
account  of  climatic  conditions  which  thc^  oonld  not  oontroL  It  h 
well  known  that  all  varieties  of  grapes  whieh  are  particularly  sensitive 
to  the  climatic  influenses  which  promote  the  growth  of  mildew  have  little 
or  fio  value  for  general  cultivation,  no  matter  how  high  the  quality  of 
their  fruit  may  rank ;  but  by  fiir  too  little  notice  is  ^iken  of  this  par- 
ticular by  those  who  are  introducing  new  varieties.  If  a  variety  is 
Umad  to  be  of  superior  quality  in  one  locality,  it  is  extended  under  the 
supposition  that  it  will  prove  equally  valuable  in  all  other  localities; 
and  if  fiilures  occur,  as  they  so  often  do^  they  are  freely  attribated  to 
bad  or  improper  treatment  on  the  part  of  the  grower,  and  he  will  be 
blamed  for  neglect  of  some  non-essential,  which  in  ftiture  he  seoures, 
with  no  better  result,  and  the  industry  is  abandoned.  The  fact  h 
strangely  overlooked  that,  in  special  fivorable  grape-grewing  looeJi- 
ties,  an  abundance  of  fruit  is  annually  produced,  even  when  all  pro- 
nounced essentials  to  success  are  mostly  wholly  ignored.  ^ 

When  it  was  ascertained  that  the  mildew  of  most  frequent  occurrence 
and  of  the  most  malignant  character  on  native  grapes  was  caused  by 
an  excess  of  moisture  on  the  foliage,  chiefly  because  of  its  subjection 
to  continued  heavy  dews,  it  soon  became  evident  that  such  locasdities  as 
had  become  renowned  for  continued  successful  grape  culture,  and  where 
an  varieties  did  equally  well,  were  those  where  heavy  dews  were  of  the 
least  frequent  oecunence. 

Microscopical  investigations  in  regard  to  the  diseases  of  plants  are  of 
comparatively  recent  date,  and  the  deductions  which  have  been  made 
from  them  by  microscopists  are,  to  a  certain  extent,  crude,  owing  to 
their  want  of  practical  knowledge  in  regard  to  vegetable  poysiology 
and  the  varied  phenomena  relating  to  cause  and  effect  which  are  known 
to  the  experienced  and  observant  cultivator. 

Several  years  ago  a  microscopist  assured  grape-growers  that  the 
destruction  of  foliage  caused  by  mildew  was  harmless,  if  not,  indeed, 
beneficial,  inasmuch  as  it  permitted  the  sunlight  more  readily  to  act 
!ii»on  the  fruit,  and  thereby  assisted  and  hastened  the  ripening  process. 
dQch  a  suggestion  displayed  ignorance  of  the  value  of  leaves  to  plants. 
A  slight  reflection  would  have  shown  that  if  such  results  followed  mil* 
dewed  grape-vines,  complaints  from  growers  would  not  exist.  More 
recently  it  has  been  advised  to  remove  and  destroy  by  burning  all  the 
foliage  which  £Edls  from  vines  injured  by  mildew,  in  order  to  prevent 
the  resting  spores  of  the  fungus  from  attacking  foture  growths,  and 
th^is  stamp  out  the  diseaseu  As  a  matter  of  frict,  the  burning  of  the 
leaves  would  certainly  destroy  any  resting  spcures  attached  to  them, 
but  this  would  net  therefore  prevent  similar  attacte  in  the  future 
whenever  the  dimatio  conditions  proved  conducive  to  fiie  introduction 
and  growth  of  the  fimguSk 
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In  oewly-planted  TineyaTdSi  evea  if  they  ftre  on  soil  where  grapes 
had  neyer  before  grown,  and  although  the  locality  may  be  a  long  dis- 
tance from  other  Tineyaras,  snch  plants  will  suffer  equally  with  those 
in  older  plantations  'd  the  weather  proves  &vorable  to  mildew.  A 
vineyard  may  suffer  severely  from  mUdew  one  summer  and  be  almost, 
if  not  wholly,  exempt  from  it  the  following  season,  depending  entirely 
on  the  weather.  A  young  vine  raised  from  seed  in  spring,  on  land  where 
grapes  were  never  grown  before,  is  Just  as  liable  to  be  attacked  by  mil- 
dew on  the  leaves  during  its  growth  the  first  year,  as  if  it  was  growing 
on  soil  where  grapes  had  been  growing  for  half  a  century. 

It  has  been  repeatedly  proved  by  direct  experiment  that  plants  pro- 
tected bv  a  suitable  covering  which  will  arrest  the  upward  radiation  of 
heat  and  prevent  dew  on  ttieir  foliag^  will  be  exempt  from  mildew, 
although  surround.ed  on  all  rides  by  mildewed  plants. 

This  clearly  proves  that,  in  planting  vineyards,  a  location  should  be 
selected  where  dews  rarely  occur,  and  investigations  will  demonstrate 
that  the  most  popular  localities  for  the  profitable  culture  of  the  greatest 
number  of  varieties  of  native  grapes  at  the  present  time  are  those  re- 
gions where  dews  are  seldom  seen. 

The  rot  in  grapes  has  caused  immense  losses  in  the  aggregate  ftxr  a 
quarter  of  a  century ;  for  although  it  existed  previous  to  that  time,  its 
effects  increase  as  grape  culture  extends,  until  it  threatens  to  cause  the 
abandonment  of  grape  culture  in  many  parts  of  the  United  States. 

This  malady  has  bafiled  fhiit-growers,  and  its  cause  is  yet  in  doubt. 
Soils  seem  to  have  no  perceptible  influence,  as  it  is  found,  some  time  or 
other,  on  all  grades  of  soil  from  tenacious  clays  to  pure  sands,  and  in 
aU  locations  high  and  low. 

Some  years  ago  it  was  found  that  bunches  of  grapes  inclosed  in  paper 
bags  soon  after  tiie  berries  had  been  fairly  formed,  would  be  exempt  from 
ro^  when  bunches  on  the  same  plant,  unprotected,  would  be  attacked. 
Bepeated  experiments  proved  that  covering  the  bunches  was  measure- 
ably  a  preventive  of  rot  in  the  berry,  aud  led  to  the  conclusion  that  rot 
was  produced  by  climatic  causes,  but  the  peculiar  atmospheric  oondi- 
ttons  which  favor  its  appearance  nave  not  been  determined. 

Since  attention  has  bem  directed  to  the  good  effects  of  protecting  the 

gmiM  bunches  bom  direct  contact  with  the  atmosphere,  observation  has 

been  directed  to  the  efiect  of  allowing  the  bunches  to  be  protected  by 

dense  folii^  hanging  in  masses  from  tlie  tops  of  the  trellises  upon  which 

tlie  vines  are  supported,  and  it  is  found  to  be  Of  palpable  vidue  in  the 

prevention  of  rot.  Its  value,  however,  if  at  all  worthy  of  notice,  can  only 

be  substantiated  by  repeated  trials  in  various  sections  of  the  country. 

It  has  been  stated  that  recent  observations  tend  to  the  impression 

that  covered  trellises,  such  as  have  been  more  or  less  in  use  for  the  last 

twenty-five  years  as  a  protection  firom  the  mildew  {Pertmospara)^  are  also 

a  protection  from  rot,  a  circumstance  which  might,  in  some  aegree,  be 

expected.    Although  a  dose  connection  between  mildew  on  the  leaf  and 

rot  in  tiie  berry  has  not  yet  been  demonstrated,  it  is  not  improbable 

that  further  investigations  may  prove  such  a  connection  to  exist. 

THB  P]fii.CH-LBAV  BUSTBB. 

• 

Blister  and  curl  of  the  leaves  of  peach  trees  are  not  fatal  in  their 
^ects.  but  either  sometimes  becomes  severe  enough  to  check  the  young 
powths  and  diminish  the  value  of  the  crop.  Owrl  and  blister  are  two 
distinct  effects,  from  two  equall v  distinct  causes.  Leaf  curl  is  caused 
V  fte  attaetai  of  th«  ai^  or  pluift  loasit   When  these  pests  an  nu- 
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merooB  on  plants  of  any  kind,  their  presence  is  indicated  by  the  curling 
and  shrinking  of  the  leaf.  Leaf  blist^  is  produced  by  f^n^i,  and  is  dis< 
tiij^iohed  by  the  leaves  becoming  thickened  and  swollen  into  blisters, 
which  are  whitish  or  ftiintiy  reddish  on  the  npper  and  hollow  on  tbe 
under  surface.  The  leaves  thus  attacked  fall  off  in  a  few  weeks  and  new 
and  healthy  leaves  are  at  once  produced^  and  usually  With  but  little 
eil'ect  upon  the  quality  or  quantity  of  the  crop.  From  the  circumstance 
that  theMe  diseased  leaves  are  sometimes  attacked  by  aphides,  the  blis- 
ters forming  an  agreeable  asylum  for  these  Uoe,  it  is  firequntly  stated 
that  the  blister  is  caused  by  insects,  and  the  terms  curl  and  blister  ha^-e 
therefore  come  to  be  considered  as  synonymous  by  those  who  are  not 
observant  enough  to  perceive  the  difference  between  cause  and  effect  in 
this  case.  Close  observation  would  show  that  the  blistered  leaves  are 
most  frequently  found  to  be  entirely  flrefc  ttom  any  of  the  aphis  fomily. 

The  piHMlisx>osing  cause  to  leaf  buster  has  long  been  recogniEed^  and, 
unlike  some  other  diseases  of  the  peach — the  yefiowft,  for  in8tanoe-4t  is 
perhaps  universal  wherever  climatic  conditions  may  prove  fibvorable  to 
its  existence. 

Its  cause  is  entirely  atmospheric,  and  it  may  be  looked  for,  with  p 
certainty  of  finding  it,  wherever  sudden  extreme  changes  of  tempera- 
ture occur  when  the  leaves  of  the  tree  are  in  a  young  state,  or,  in  soma 
varieties,  about  the  time  of  flowering. 

In  Britain,  where  the  peach  trees  are  generally  trained  on  walls,  and 
where  mild  winters  are  oftentimes  followed  by  frosty  spring  weather, 
the  tendency  to  leaf  blister  is  so  common  that  measures  are  usuallf 
taken  to  prevent  it.  Fifty  years  ago  it  was  a  common  practice  to  cover 
the  face  of  the  wall  upon  which  the  trees  were  trained  with  evergreen 
boughs  early  in  spring  in  order  to  guard  the  young  leaves  against  i^ury 
from  cold.  Trees  which  were  not  protected  in  this  manner  would  be 
often  severely  injured  from  blister  on  the  foliage,  and  even  one-half  of  S 
tree  not  protected  would  be  attacked  while  the  protected  half  would  be 
perfectly  dean  and  healthy.  Portable  glass  coverings  are  now  largely 
employed  for  this  purpose. 

A  change  of  30o  in  forty-eight  hours  in  the  early  stages  of  growth  will 
produce  peach-leaf  blister.  The  most  notable  and  most  severe  case 
which  we  have  met  was  a  fall  of  40<)  in  twenty -four  hours,  with  a  cold 
northeast  breeze ;  its  effects  upon  a  row  of  peach  trees  planted  about  6 
feet  from,  and  on  the  west  side  of,  a  board  fence,  were,  that  in  a  few  days 
the  exposed  tops  were  severely  attackfMi  by  blister,  while  the  lower  por- 
tions, protected  in  some  meaaare  by  the  fence,  were  all  but  uninjured. 

It  nas  been  stated  that  this  disease  is  contagious,  and  the  advice  has 
been  given  to  out  down  and  burn  every  tree  thus  attacked  to  prevent 
its  Bpread  and  the  total  destruction  of  peach  trees.  This  disease,  how 
ever,  is  not  contagious,  and  it  is  probable  that  none  of  these  leaf  disea8(^^ 
*  are  so ;  at  least  we  have  not  had  reason  to  consider  them  so  fh)m  a  Iodv 
observance  of  ftingoid  growth  on  plants. 

Many  years  ago  an  experiment  was  made  here  with  peach  trees  in  pot> 
and  tube  which  were  grown  in  the  orchard  house.  For  the  purpose  ot 
exemplifying  the  origin  of  leaf  blister  several  trees  were  removed  to  the 
outer  air  from  an  average  temperature  of  dO®  to  66<^,  varying  from  75^ 
to  8QO  during  the  day,  to  50°  or  55^  during  the  night,  and  exposed  until 
the  temperature  fell  to  38^.  They  were  then  again  placed  in  the  house. 
In  the  course  of  a  few  days  the  leaves  diowed  the  effect  of  the  cold  and 
beoame  badly  blistered,  but  no  blister  appeared  on  other  trees  in  the 
house,  although  the  branches  having  blistered  leaves  were  poxposely 
intermiagled  with  those  which  had  not  bMa  eaqpoaed  to  oohL 
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It  has  been  recorded  that  in  some  seaftonB  onlv  certain  varieties  of 
peaches  in  an  orchard  will  be  aflFected  with  leaf  blister,  while  other  Va- 
rieties are  nnharmed.  Then,  a^ain,  dnring  a  subsequent  seanon,  the 
varieties  previously  attacked  will  be  unharmed,  while  those  formerly 
exempt  from  the  disease  will  be  affected.  This  is  accounted  for  by  the 
condition  of  the  growth  at  the  time  of  a  sudden  injurious  chSiige  of 
temperature.  There  is  a  certain  period  when  the  young  leaves  are  most 
susceptible  to  such  changes,  and  as  this  period  is  not  reached  at  the 
same  time  by  all  varieties,  some  being  earlier  than  otheni)  it  follows  that 
some  are  injured  while  others  escape. 

It  is  also  well  known  that  in  some  seasons  there  are  no  blistered  leaves 
to  be  found  on  any  variety,  the  climatic  conditions  not  being  favorable 
to  the  development  of  the  fungus. 

There  is  much  in  connection  with  the  appearance  of  mildew  on  the 
foliage  of  plants  which  would  indicate  that  it  is  in  most  cases  the  result 
of  cold  or  aridity  in  the  atmospherCi  or,  perhaps,  rather  in  their  com- 
bined action.  This  seems  to  be  more  particularly  observable  in  fun|^ 
of  the  Erysiphe  class.  The  foreign  grape-vine,  as  well  as  roan^  other 
European  plants,  such  as  the  hawthorn,  lilac,  &c.,  when  subjected  to 
our  dry,  hot  atmosphere,  suffer  much  from  mildew.  Even  when  the  for- 
eign grape  is  grown  in  glass  structures,  the  utmost  care  must  be  taken 
in  regarfi  to  ventilation  during  summer  in  order  to  avoid  Erysiphe  on 
the  folia|*e;  the  admission  of  the  outer  air  when  it  is  20<>  to  ^  below 
that  of  the  house  will  certainly  affect  the  young  leaves,  at  least  those 
nearest  the  ventilator.  It  is  a  common  observation  that  young  roses 
may  be  kept  during  the  winter  in  a  pit  or  frame,  where  for  weeks  or 
months  they  receive  .no  ventilation  whatever,  but  as  spring  advances 
and  the  increase  of  temperature  necessitates  ventilation,  then  mildew 
makes  its  apt)earance  on  the  leaves.  It  may  be  said  that  this  is  the  re- 
sult of  careless  management  in  the  method  of  admitting  the  outer  air  to 
the  plants,  bat,  neverthelessi  the  best  of  management  will  not  always 
prevent  it. 

A  very  dry  air  acting  on  tender  leaves  will  cause  an  excess  of  evap- 
oration which  will  produce  oold  on  their  surfaces ;  it  is,  therefore,  per- 
haps more  than  a  mere  Hgure  of  speech  to  say  that  the  appearance  of 
Erysiphe  on  the  leaves  of  plants  is  an  evidence  that,  by  some  means  or 
other,  the  plant  is  suffering  from  the  effects  of  cold. 

The  disease  called  yellows  has  long  been  known ;  indeed,  it  is  more 
thau  probable  that  the  disease  manifested  itself  upon  the  first  attempts 
at  the  culture  of  the  peach  in  this  country.    Amherst  College  authori- 
ties state  that  it  was  destructive  in  Massachusetts  one  hundred  and 
twenty  years  ago.   The  cause  of  the  disease  has  been  a  matter  of  uncer- 
tainty since  its  first  discovery,  and  the  varions  opinions  which  have 
been  expressed  regarding  it  can  hardly  be  enumerated.   The  exhaustion 
or  original  deficiency  of  certain  elements  in  the  soil  has  been,  and  still 
is,  a  popular  explanation  as  to  the  cause  of  yellows,  but  what  particular 
ingredient  or  ingredients  are  lacking,  provided  that  this  is  the  cause, 
niay  be  a  matter  of  opinion.    Dr.  Ooessmann,  of  Massachusetts  Agri- 
caltoral  College,  gives  the  following  formula  as  a  preventive,  viz: 
^  pounds  of  acid  bone  phosphate,  containing  60  pounds  phosphoric 
^id;  150  to  200  pounds  muriate  of  potash,  containing  100  pounds  pot- 
ash; 100  pounds  crude  sulphate  magnesia.    This  is  worked  in  the  soil 
for  a  distance  of  10  feet  about  each  tree.    From  experiments  made  at 
Houghton  farm,  the  following  mixture  of  oommeroial  fertilizers  is  reo- 
ommended  as  not  only  preventing  but  curing  the  disease,  viz :  25  pounds 
Kieaerite,  100  to  160  pounds  muriate  of  potash,  and  450  pounds  dissolved 
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bone  blaok,  this  being  the  proper  qaantity  for  an  acre.  If  the  trees  are 
in*  an  advanoed  stage  of  the  disease,  more  mnriate  of  potash  is  to  be 
added,  giving  about  4  pounds  of  this  salt  to  an  average-sized  tree.  It 
is  very  safe  to  remark,  however,  that  no  person  ever  succeeded  in  re- 
storing a  tree  in  an  advanced  stage  of  the  disease  of  yellows,  and  no 
one  who  has  had  any  experience  with  it  will  ever  make  the  attempt. 
The  assumption  that  this  disease  is  caused  by  a  deficiency  of  particular 
elements  in  the  soil  cannot  be  sustained. 

It  is  a  common  observation  that,  when  trees  become  weakened  from 
impoverished  soil,  their  foliage  assumes  f^  yellowish  color.  This  is  ob- 
served not  only  in  the  peach,  but  also  in  the  pear,  cherry,  orange,  &c 
In  fact,  a  yellow  coloring  of  the  leaves  is  a  common  index  of  a  weak- 
ened condition  of  a  plant  On  grape-vines  serioiMy  affected  by  phyl- 
loxera at  the  roots,  the  young  growths  will  assume  a  stunted,  yellowish 
appearance,  which  is  perceptible  from  a  considerable  distance.  Peach 
trees  on  poor  soil  have  been  seen  to  make  yearly  stunted  growths 
w4th  yeUowish  foliage,  while  yielding  sm^U,  prematurely-ripening  fruit, 
and  in  fact,  looking  very  similar  to  a  tree  having  the  yellows ;  bat  such 
trees  are  pr(5bably  as  far  as  possible  removed  from  any  likelihood  of 
contracting  that  disease.  It  is  quite  in  accordance  with  the  evory-day 
egLperienoe  of  those  engaged  in  the  cultivation  of  plants,  that  the  best 
method  of  restoring  weakly  trees,  such  as  those  just  alluded  to,  is  to 
enrich  the  soil,  and  it  is  also  good  practice  to  allow  those  that  are  in 
an  advanced  stage  of  poverty  a  more  generous  allowance  than  that  given 
to  those  not  so  much  in  need :  hence  the  benefit  which  has  seemed  to 
result  from  the  application  of  potash,  &c.,  to  the  roots  of  peach  trees 
having  yellow  leaves  may  lead  to  doubt  whether  the  color  indicated  a 
result  of  impoverished  soil  only,  or  arose  from  the  disease  known  among 
peach-growers  as  the  yellows.  The  latter  is  understood  to  be  contagions 
and  can  be  communicated  to  a  healthy  tree  by  pnuiing  it  with  a  knife 
previously  used  in  cuHiug  a  diseased  one. 

One  writer  observes  that  when  the  ^^  symptoms  of  yellows  are  mild  in 
character  and  limited  in  extent,"  the  trees  should  be  Umed  and  manured 
vigorously.  He  adds :  ^'  Follow  this  up  with  a  little  judicious  pruning, 
and  yon  have  done  all  that  seems  practicable  towards  preservingi  if  not 
curing,  your  affeoted  trees." 

There  is  a  difference  of  opinion  regarding  this  contagions  ftature, 
some  holding  to  the  opinion  tiiat  the  msease  is  transmitted  by  contact, 
while  others  are  equally  convinced  that  it  is  not  so  transmitted. 

These  seemingly  conflicting  opinions  may  arise  fix>m  the  supposition 
that  all  yellow  indications  of  foliage  result  from  one  cause,  which  is  not, 
we  take  it,  the  case;  for  all  agree  that  when  yellows  is  accompanied  by 
a  multitudinous  growth  of  wi^,  yellowish  shoots  on  the  older  branches 
and  stems,  it  is  incurable.  It  may,  therefore,  be  strongly  suspected  that 
in  cases  where  an  enrichment  of  the  soil  has  cured  trees  of  a  disease 
supposed  to  be  the  yellows^  the  yellow  appearance  of  the  leaves  has 
been  due  to  impoverished  soil  alone. 

Another  cause  of  yellowness  in  peach  leaves  is  that  of  the  borer,  which 
oftentimes  does  great  injury  by  destroying  and  girdling  the  bark  jus^ 
at  or  below  the  surface  of  the  ground.    The  result  of  this  insect  deprti 
dation  is  often  mistaken  for  ydlows. 

J.  Fitz,  in  his  work  on  peach  culture,  says :  ^^  The  ravages  of  the  yel- 
lows, as  &r  as  I  know,  seem  to  be  confined  to  the  IJorthem  and  Eastern 
States  and  some  portions  of  the  West." 

Fulton,  in  his  work  on  the  peach,  remarks  that  <<  the  yeUoiws  is  visry 
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little  known  on  the  Delaware  ];>enin8a1a ;  what  little  we  have  seen  of  it,*^ 
he  says,  **i8  supposed  to  have  been  iutroduced  from  Kew  Jersey.'^ 

Butter,  in  his  book  on  peach  culture,  remarks  that  ^<  the -yellows  a]> 
pear  more  particularly  after  unusually  wet  seasons." 

In  the  earliest  writings  on  this  subject  the  disease  is  referred  to  soil 
exhaustion,  and  the  remedy  suggested  is  to  apply  fertilizers,  but  we  have 
ample  proof  that  it  is  found  on  rich  soils  as  well  as  on  poot  soils ;  neither 
is  it  found  on  all  poor  soils,  because  it  can  be  shown  that,  in  many  locali- 
ties where  it  is  seldom  if  ever  found,  such  as  on  the  Delaware  and  Yir- 
ginia  peninsulas,  the  soil  is  quite  as  poor  and  impoverished  as  it  is  in  any 
part  of  New  Jersey  where  the  disease  is  common.  We  are  not  prepared 
to  admit  that  impoverished  soil  and  neglected  culture  is  the  cause  of 
the  yellows  in  New  Jersey  and  Michigan,  and  the  converse  of  these 
factors,  the  reason  why  it  is  seldom  found  in  the  States  of  Virginia  and 
North  Carolina. 

We  have  for  more  than  a  quarter  of  a  century  been  strongly  impressed 
with  the  opinion  that  the  virulent  disease  known  as  yellows  has  for  its 
origin  the  injury  which  follows  the  action  of  frost  upon  unripened  shoots 
in  the  fall. 

Our  attention  was  first  directed  to  this  as  a  cause  from  the  following 
circomstances :  In  the  fall  of  1851  we  had  several  plants  of  the  ever- 
green or  Japan  euonymus  growing  in  a  rich  border,  in  a  somewhat 
Weltered  position.  The  weather,  during  August  in  particular,  had  been 
dry  and  wamt  This  condition  oi  weather  was  followed  by  an  abundance 
of  rain  and  a  mild  temperature,  which  continued  late  and  until  vegeta- 
tion was  suddenly  checked  by  a  severe  frost.  The  euonymus  plants 
started  to  grow  luxuriously  after  the  September  rains,  making  strong 
Buocnlent  shoots,  the  points  of  which  were  shriveled  and  blackened  by 
the  first  frosty  night,  and  most  of  the  leaves  below  the  blackened  parts 
dropped  from  the  stems.  It  was  observed  that  these  injured  plants 
were  tardy  in  commencing  growth  in  spring,  and  the  only  buds  that 
started  were  those  at  least  one  foot  below  the  extreme  points  which  still 
remained  black  and  shriveled.  This  blackened  portion  was  removed 
and  no  frirther  special  notice  was  given  the  plants  that  season.  But 
after  growing  weather  commenced  in  the  following  spring  my  attention 
was  attracted  to  the  quantity  of  young  slender  sprays  which  were  grow- 
ing from  the  stems  to  wit&in  10  to  12  inches  from  the  surfEMse  of  the 
ground.  These  stems  were  clothed  with  small  yellow  leaves,  remark- 
ably  similar  to  those  which  indicate  yellows  on  the  peach. 

When  cutting  down  below  these  yellow  shoots  in  the  fall  it  was  ob- 
served that  the  interior  of  the  branches  was  discolored,  and  had  an  ap- 
pearance similar  to  what  may  be  seen  im  a  blighted  pear  branch ;  by 
pruning  still  closer  this  discolored  wood  disappeared,  and  afterwards, 
strong  healthy  shoots  were  produced  fidliowing  no  signs  whatever  of 
disease. 

This  phenomenon  appeared  to  be  so  similar  to  the  external  evidence 
of  yellows  in  peach  trees  that  it  led  to  further  observations  in  that 
direction,  all  which  have  helped  to  confirm  the  opinion  that  peach  trees 
which  make  late  soft  growths  and  are  caught  by  severe  frosts  while  in 
this  condition  are  those  in  which  the  yellows  will  speedily  develop. 

So  far  as  known  no  person  has'  ever  met  with  a  case  of  yellows  in 
peach  trees  cultivated  in  glass  structures.  Of  course  the  number  of 
peach  trees  cultivated  in  this  way  is  very  small  when  compared  with 
^^  peach  orchards  of  this  country,  but  there  have  been  many  thou- 
>ttds  of  Iftes  grown  in  this  ikfafmer,  and  tiie  trees  have  been  procured 
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fjTom  tbe  Bame  sources  as  other  trees  which  hao^e  been  destroyed  by  the 
disease. 

Trees  grown  nnder  a  glass  roof  have  every  opportunity  to  finish  and 
perfect  their  growth ;  the  leaves  assume  the  various  tints  of  autumn 
coloring  and  drop  in  a  natural  manner  as  their  duties  are  brought  to  a 
close,  and  wherever  peach  trees,  when  in  a  normal  condition,  whether 
North  or  South,  evidence  a  completion  and  maturation  of  growth  by  a 
gradual  change  of  their  foliage  f^om  green  to  other  colors*  varying  in 
different  varieties,  there  the  peach  tree  will  remain  healthy  and  no 
danger  need  be  apprehended  of  yellows. 

During  the  summer  and  ftdl  of  1858 1  had  occasion  to  pass,  several 
times  each  month,  through  a  part  of  the  county  of  Middlesex,  Kew  Jer* 
sey,  and  the  course  of  my  journey  led  me  past  a  very  beautiful  peach 
oi*chard  of  some  20  acres  or  more  in  extent  and  appai^ntly  about  three 
years  planted.  The  soil  was  good  and  the  culture  seemed  perfect;  the  sur- 
face was  clean  and  no  weeds  to  be  seen.  The  deep  green  color  of  the  fol- 
iage over  the  whole  orchard,  so  far  as  could  be  seen,  was  well  calculated  to 
arrest  attention,  and  this  lively  color  was  retained  until  it  was  suddenly 
struck  with  frost.  I  had  passed  it  the  evening  before  the  frost  occurred ! 
next  morning,  at  a  place  some  12  or  15  miles  fiirther  north,  I  observed 
that  the  themometer  indicated  11  degrees  of  frost.  Three  days  after- 
wards I  again  passed  this  orchard ;  some  flBW  of  the  leaves  had  dropped, 
but  they  mostly  remained  on  the  trees  somewhat  blackened  in  color, 
though  all  hanging  down  in  a  wilted  condition  and  showing  unmistak- 
ably that  their  fhnctions  had  been  suddenly  arrested. 

I  observed  that  orchard  for  some  years  afterwards.  The  second  mim* 
mer  after  this  freezing  the  trees  were  badly  affected  with  the  yellows; 
the  branches  were  covered  with  the  small  wirv  shoots  so  characterlstlo 
of  this  disease,  which  gradually  extended,  and,  five  years  from  the  time 
that  the  trees  were  so  promising,  the  entire  orchard  had  been  rooted 
out  and  the  field  set  to  another  crop. 

It  has  always  seemed  to  me  that,  if  this  orchard  had  been  properlv 
pruned  immediately  after  the  freezing,  it  would  have  passed  thit>agn 
uninjured.  If  all  the  young  shoots  had  been  pruned  back  to  hard  and 
solid  wood,  all  probabilities  of  contamination  from  the  diseased  portions 
of  the  shoots  would  hav^e  been  prevented-rand  it  is  a  commendable 
practice,  for  other  reasons  besides  the  above,  to  shorten  in  the  points  of 
the  strongest  young  growths  of  peach  trees,  this  being  one  method  of 
thinning  the  crop  of  fruit  A  heavy  peach  crop  usually  means  much  poor 
fruit,  for  which  there  is  no  demand.  There  seems  reason  for  the  asser- 
tion that,  if  the  rule  were  strictly  observed  to  promptly  shorten  back 
the  shoots  of  all  peach  trees  which  have  been  overtaken  bv  a  cutting 
frost  while  such  shoots  are  still  in  a  growing  condition  and  while  the 
leaves  are  unchanged  from  their  green  color,  we  should  probably  hear 
less  of  the  destruction  of  peach  orchards  by  yellows. 

P£AB-TB££  BLIGHT  AIYB  OBAOiOKa  OF  PBABS. 

Forty  yeaita  ago  it  was  customary  to  ascribe  all  pear-tree  blights  and 
cracking  of  the  fruits,  as  well  as  most  fruit  diseases,  to  the  absence  of 
certain  mineral  matters  in  the  soil.  Wood  ashes  was  a  popular  pre- 
scription ;  a  good  dressing  was  considered  a  remedy ;  and  where  this 
application  failed  to  prove  effective,  it  was  then  claimed  that  there  was 
a  deficiency  of  iron  in  the  soil,  ana  a  dressing  of  iron  filing^  was  pro- 
scribed ;  even  hanging  up  among  the  branches  of  trees  auch  artloies  aa 
old  horseshoes,  old  siokleBy  and  soraps  of  iron  was  secioiisly  reoom- 
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mended.  After  experiments  hftd  shown  that  these  prescriptions  were 
of  no  value,  then  electricity  was  assumed  as  the  cause  of  olights  and 
rotS)  which  was  equivalent  to  an  admission  that  both  the  cause  and 
remedy  were  alike  unknown.  About  twenty  vears  ago  it  was  suggested 
that  the  active  cause  of  decomposition  in  the  case  of  pear  and  apple 
tree  blight  was  of  a  (hngoid  character^  and  applications  known  to  be 
fatal  to  fungi  were  then  recommended  and  used  with  apparently  good 
effects. 

The  opinion  has  been  advanced,  and  in  some  instances  the  advice  han 
unfoitonately  been  followed,  that  when  a  tree  first  shows  evidence  of 
having  a  blighted  branch,  it  should  be  rooted  out  as  being  beyond  re- 
covery. This  is  not  good  advice,  for  It  is  well  known  that  trees,  which 
have  been  so  badly  affected  as  to  necessitate  the  cutting  back  of  every 
branch  close  to  the  body  of  the  trees,  have  again  branched  out  and  in 
time  have  borne  good  crops  of  fitdt  and  are  no  more  liable  to  blight 
afterwards  than  any  other  tree  whicn  has  never  been  attacked.  Even 
where  trees  have  been  so  badly  affected  that  the  entire  stem  had  to  be 
cut  over  close  to  the  surface  of  the  ground,  young  shoots  have  come  up 
and  have  speedily  grown  into  sound,  healtny  fruitbearing  trees.* 

The  latest  discovery  regarding  pear  and  apple  tree  blight  indicates 
that  it  is  caused  by  bacteria,  a  very  low  form  of  vegetable  growth,  classi- 
fled  much  lower  in  the  scale  than  fungi.  Bacteria,  it  is  stated,  locate 
themselves  on  tender  portions  of  the  twigs,  such  as  the  extreme  points 
of  growing  shoots,  or  in  the  opening  flowers,  or,  it  may  be,  in  very  soft 
and  moist  portions  of  the  bark,  and,  fh)m  these  spots  favorable  to  their 
attachment,  they  enter  into  the  shoots,  and  fix>m  them  to  the  larger 
branches  and  follow  on  under  the  bark. 

The  experiments  upon  which  the  theory  of  bacteria,  as  the  cause  of 
blight,  is  based,  are  of  much  interest,  and  seemingly  leave  but  little 
room  to  doubt  its  accuracy. 

The  deductions  which  micrologists  form  from  the  observations  made 
on  bacteria,  lead  them  to  the  conclusion  that  external  applications  can 
be  of  no  value  by  wav  of  prevention  from  blight,  and  that  It  is  ftitile  to 
endeavor  to  cure  a  blighted  shoot,  and  that  the  only  resource  is  to  cut 
out  a  dead  or  diseased  branch  ana  remove  it  from  the  orchard. 

Practical  orchardists  will  possibly  have  some  opinions  upon  this  point 
which  may  differ  somewhat  from  the  above  conclusions.    Thev  will 
indorse  the  advice  that  it  is  useless  to  try  to  resuscitate  a  dead  limb 
of  a  tree,  and  that  the  farther  advice  to  prune  out  dead  branches  is 
supremely  superfluous ;  but  the  mere  flBkct  that  the  blight  is  caused  by 
bacteria  does  not  militate  against  methods  which  have  been  considereu 
valuable  when  the  dise^MC  was  supposed  to  be  of  a  fungoid  nature.    The 
practice  of  coating  trees,  as  far  as  can  be  done  conveniently,  with  a 
lime  wash  containing  sulphur  has  been  i^uently  indorsed  as  a  wise 
precaation  by  those  who  have  tried  it.    It  is  asserted  that  no  part  of 
a  pear  tree  covered  with  this  wash  has  ever  been  attacked  by  blight. 
On  the  other  hand,  the  opinion  is  held  by  those  who  have  studied  the 
bacteria,  that  they  enter  into  the  tree  only  by  the  tender  buds,  or  at 
very  soft,  moist,  succulent  partfi,  and  that  they  never  attack  the  bark 
of  the  branches  or  trunk:  nence,  it  is  argued,  lime  covering  of  these 
patts  cannot  have  any  effect  whatever  in  preventing  bacteria  fi*om  in- 
juring the  tree  and  causing  blight. 

This  mav  seem  sufficiently  conclusive  from  a  certain  standpoint ;  at 
toe  same  tune  it  is  not  unusual  to  And  blight  on  the  stem  or  trunk  of  ^ 
^  where  there  are  no  tender  buds  or  flowers  for  bacteria  to  enter,  and 
yetihey  have  foond  some  means  of  entcanoe;  bat  it  is  proved  so  fiar 
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that  no  blight  has  been  perceived  on  any  portion  of  a  tree  that  ia  pro- 
tected by  a  coating  of  the  lime  mixture. 

It  la  conceded  that  the  best  remedy  for  the  destruction  of  bacteria 
or  of  fangi  on  plants  is  sulphur,  and  when  it  is  mixed  with  lime  and  ap- 
l^iied  to  the  bark  it  forms  a  mechanical  covering  impenetrable  to  bacter 
ria,  and  when  acted  upon  by  sun-heat,  sulphurous  gases  are  evolved 
to  such  extent  that  the  sulphury  smell  is  perceptible  to  those  who  walk 
through  an  orchard  on  a  sunny  day  where  the  application  has  recently 
been  made. 

I  do  not  know  of  anything  that  offers  more  successful  results,  reme- 
dial or  preventive,  or  that  will  Se  more  likely  to  be  effectual  in  arresting 
or  preventing  the  cause  of  blight  on  fhiit  trees  than  this  application  of 
lime  and  sulphur.  It  has  been  used  more  or  less  for  the  past  twenty 
years,  and  has  been  reported  upon  &vorably  by  those  who  have  used  it. 
The  following  is  the  method  of  preparing  the  wash :  Take  one-half  bushel 
of  lime  and  place  it  in  a  barrel,  then  i^d  about  8  pounds  of  powdei^ 
sulphur  and  cover  with  boiling  water  in  sufficient  quantity  to  proj^ly 
slake  the  lime,  the  mouth  of  tii.e  barrel  being  covered  until  ebulhtion 
ceases^  when  it  should  be  thoroughly  stirred  and  more  water  added  if 
the  mixture  appears  solid.  When  used,  it  is  diluted  with  water  until  it 
is  of  the  ordinary  consistency  of  common  whitewash.  All  parts  of  the 
tree  that  can  be  reached  should  be  brushed  over  with  this  wash,  and  if 
the  white  color  is  objectionable  it  can  be  darkened  with  lamp-black  to 
the  desired  shade  of  color.  To  destroy  mildew  on  plants,  such  as  at- 
tack grapes,  roses,  &c.,  the  barrel  containing  the  mixture  should  be 
filled  up  with  water,  and,  when  settled,  a  pint  of  the  clear  sulphur  water 
should  be  used  in  4  or  5  gallons  of  pure  water,  and  the  plants  syrbo^ed 
with  the  mixture.  There  is  no  better  or  simpler  mixture  than  this  for 
the  destruction  of  mildew  on  plants,  nor  anything  which  we  have  tried 
that  proves  so  effectual. 

The  fruit  of  some  varieties  of  the  ^pear  are  greatly  injured  by  splitting 
or  cracking  open  when  about  half  grown;  indeed,  one  of  the  very  best 
known  pears,  tlie  White  Doyenne,  has  been  almost  thrown  out  of  oulti- 
vation  on  account  of  this  disease,  and  several  other  first-class  varieties, 
such  as  Beurre  Giffard,  Sheldon,  and  Flemish  Beauty,  are  so  liable  to 
this  malady  that  their  extension  and  planting  in  orchards  is  greatly 
restricted  on  that  account.  The  cause  and  prevention  of  this  injury  to 
these  valuable  fruits  have  long  been  matters  of  serious  study;  the  pop- 
ular conclusion  that  the  disease  resulted  from  a  deficiency  of  some  par- 
ticular element  in  the  soil  was  early  advanced,  but  as  authorities  varied 
in  their  recommendations  in  regard  to  the  special  ingredient  required, 
and  as  no  good  results  followed  the  application  of  any  of  the  proposed 
remedies,  the  only  alternative  which  seemed  satisfactory  to  fruit-grow- 
ers was  that  of  abandoning  the  culture  of  varieties  specially  subject  to 
the  injury.  The  cause  seems  to  be  dimatic,  and  the  disease  is  therefore 
unlikely  to  be  affected  in  any  way  by  the  nature  of  the  soil  or  by  any 
system  of  culture  or  any  special  appbcation  to  the  soiL  The  cracking 
is  the  consequence  of  a  fungus  growth  upon  the  tender  skin  of  the  fruity 
which  apparently  destroys  its  vitality,  as  it  becomes  hard  and  unyield- 
ing; and  as  the  fruit  expands  and  increases  in  size,  the  injured  skin, 
being  too  hard  for  expansion,  cracks  open.  This  is  the  usual  result  with 
fruits  injured  by  mildew,  and  the  same  effects  may  be  seen  in  the  case 
of  mildewed  berries,  grapes,  and  gooseberries. 

To  say  that  this  cracking  of  the  pear  is  primarily  caused  by  climatio 
influences  seems  a  rather  vague  and  ind^flnito  reason^  as  we  are  not 
able  to  point  out  the  particular  oonditiona  of  alimato  which  promote  tlie. 


DIVISION  OF  GABDENB  AND  GSOI7ND8.  45 

(crowfli  of  the  flmgns ;  we  only  know  that  shdter  and  protection  will 
prevent  it,  and  of  tms  we  have  seen  many  proofc,  both  incidental  and  ex- 
perimental. It  is  not  nnosnal  to  find  in  finit  exhibitions  in  cities  sani 
plea  ef  the  White  Doyenne  pears  as  fine  and  as  firee  from  crackinff  a^ 
any  variety  that  conld  be  named ;  these  frails  have  been  gathered  from 
trees  growing  in  sheltered  city  yards  which  have  received  no  special 
care  or  indeed  culture  of  any  kind. 

Several  exx)eriment8  have  been  recorded  which  tend  to  prove  that  tho 
realise  is  climatic ;  of  these  may  l^e  mentioned  that  of  a  dwarf  tree  of  tlit- 
White  Doyenne,  which  produced  abundantly  of  cracked  fruit  when  in 
the  open  garden,  but  which,  when  removed  and  planted  in  a  box  in  a 
cool  greenhouse,  ripened  perfect,  smooth-skinned,  fine  fruit.  Another 
is  that  of  a  grower  who  had  a  row  of  dwarf  pear  trees  of  this  variety 
which  produced  worthless,  cracked  fruit;  of  these,  two  were  partially 
inclosed  by  glazed  hot-bed  sashes,  four  of  which  were  set  on  end  around 
the  treCL  thus  forming  a  square  inclosure  open  at  top ;  tliese  were  ele- 
vated aoout  18  inches  from  the  suiface  of  the  grouud,  so  as  to  include 
the  largdp  portion  of  the  top  of  the  trees.  Trees  thus  protected  pro- 
duced ffuit  perfectly  free  from  any  symptoms  of  cracking,  while  contigu- 
ous trees  were  so  badly  attacked  as  to  produce  comparatively  worthless 
fruit.  This  experiment  was  repeated  for  several  years,  each  year  the 
sashes  being  removed  and  placed  op  different  trees,  and  always  with 
the  same  result,  the  protected  trees  yielding  perfect  fruit,  while  those 
not  protected  were  all  more  or  less  injured  by  cracking. 

These  observations  and  experiments  prove  that  tiie  cause  of  the 
cracking  of  the  pear  is  climatic,  and  that  the  culture  of  the  soil,  or,  so 
far  as  is  at  present  known,  applications  to  the  soil,  have  no  effect  what- 
ever in  preventing  this  disease. 

THB  BOT  OF  THB  POTATQ. 

The  potato  rot  is  caused  by  a  fungus,  Peranospara  infesfans.  This  is 
closely  allied  to  the  grape-leaf  mildew,  Peronospora  viticolaj  and  is  un- 
doubtedly fostered  by  similar  atmospherical  conditions. 

The  mUdew  of  the  potato  first  attacks  the  foliage  of  the  plant,  form- 
ing patches  on  tiie  under  side  of  the  leaves,  and,  under  favorable  condi- 
tions, it  spreads  rapidly  and  in  a  short  time  reaches  the  stems,  the  fun- 
gus thread  running  down  through  them  to  the  tubers,  which  soon  com- 
mence to  decay. 

When  potatoes  are  planted  on  fiat,  low-lying  lands,  they  will  soon  cover 
the  surface  with  a  thick,  heavy  mass  of  stems  and  leaves,  and  when 
beavy  dews  prevail  they  become  saturated  with  water,  and  their  mas- 
uveness  prevents  the  complete  evaporation  of  moisture  during  the  day, 
80  that,  as  long  as  dews  prevail,  they  never  become  thoroughly  dry. 
The  same  conditions  will  occur  during  a  period  ef  dull  and  raiu.y 
weather.  Under  these  circumstances  the  fungus  grows  rapidly,  and  if 
not  checked  it  speedily  destroys  the  crop. 

The  rot  will  appear  even  on  dry  lands,  if  they  are  sufficiently  rich  to 
^aose  luxuriant  growth,  and  the  situation  low.  On  hili-sides  the  rot  is 
not  BO  virulent,  because  in  these  positions  dews  are  not  so  pievalent, 
^d  are  at  aU  times  slight,  compared  with  the  heavier  dews  in  valleys; 
the  moisture  is  quickly  e^^aporated  on  hill-sides,  owing  to  the  better  ex- 
posnre  to  sun  and  to  the  movements  of  the  air j  just  as,  grape  culture  is 
iDore  certain,  and  ttie  liability  to  mildew  reduced  to  a  minimum,  on  ele- 
vated sites. 
The  practical  deductions  proceeding  from  the  above  considerations 
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will  be,  first,  to  8eleoi|  when  praoticiiblei  somewhat  elevated  fields  for 
potatoes,  aud  where  suoh  specially  favorable  selections  are  not  availa- 
ble, to  plant  in  drills  so  widely  apart  that  a  clear  space  will  be  left  be- 
tween the  rows,  so  as  to  guard  against  the  production  of  a  dense  cover- 
iDg  of  foliage  over  the  entire  surfaoe,  and  permit  a  free  circulation  of 
air  through  and  among  the  plants.  * 

WILLIAM  SAUNDERS, 
Eariioulturistj  Pomologitit^  Landscape  Oaraenery 

and  Sup^nt&ndent  of  Oarden$  and  Grounds, 

Flon.  Norman  J.  GoLHJUf,  Commissioner, 
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Bib  :  The  dlBtribatlon  of  seeds  In  aooordance  with  the  act  of  Oongrees^ 
May  16, 1862,  establishing  the  Department  of  Agrioulturey  has  grpwn 
to  be  a  business  of  the  greatest  practical  importance  to  the  agriculture 
of  the  nation.  Prior  to  January  1, 18G3,  there  were  distributed  to  mem- 
bers of  Congress  and  other  persons  throughout  the  Union  306,304  pack- 
ages of  garden  and  field  seeds.  Since  that  time,  the  number  which  has 
been  sent  out  annually  has  gradually  increased,  so  that  the  amount 
Aggregated  last  year  nearly  4,000,000  packages.  The  seeds,  which  are  , 
annually  purchased  by  the  Commissioner  of  the  most  reliable  seedsmen  ' 
and  growers  of  seed  throughout  this  and  foreign  countries,  are,  after 
being  oareAilly  tested,  put  up  in  small  packages  under  the  immediate 
snpfirviaion  of  tiie  superintendent'  of  the  seed  division,  and  are  then 
snbjeot  to  the  distribution  authorized  by  act  of  Congress. 

The  amount  appropriated  for  the  purchase  and  distribution  of  seeds 
and  plants  for  the  fiscal  year  ending  June  30, 1885,  was  $100,000.  Large 
as  this  amount  may  seem  to  the  casual  reader,  it  is  not  sufficient  to 
properly  remunerate  the « statistical  correspondents,  were  a  fair  prioe 
allowed  them  for  the  labor  they  perform..    The  Agricultural  Depart- 
ment has  a  principal  crop  correspondent  with  three  assistants  in  every 
county,  and  a  general  statistical  agent  in  each  State.    The  number  of 
packages  sent  to  the  county  correspondents  during  the  fiscal  year 
already  referred  to  was  412,609,  while  the  State  correspondents  received 
lOiyZSL    A  careful  record  is  kept  in  the  offices  of  the  chief  clerk  and  of 
the  chief  of  the  seed  division  of  each  package,  when,  and  to  whom 
mailed.    The  present  layr  in  regard  to  the  method  of  distribution  re- 
quires that  ^^  an  equal  proportion  of  two-thirds  of  all  the  seeds,  plants, 
and  outtiugs  shall,  upon  the  request  of  Senators  and  Representatives 
and  Delegates  in  Congress,  be  supplied  to  them  for  distribution  among 
their  agricultural  constituents,  and  the  person  receiving  such  seed  shaU 
inform  the  Department  of  the  results  of  their  experiments  therewith." 
lu  my  opinion,  no  seeds  ought  to  be  distributed  where  the  object  is  to 
lia^e  Chem  tested  without  requiring  a  written  report  from  the  person 
xeoeiving  them.    I  would  earnestly  recommend,  where  special  repoits 
are  desirod,  that  the  seeds  and  plants  be  distributed  in  sufficient  quan- 
tities to  enable  the  recipients  to  make  a  thorough  test  of  their  value; 
find  where  seeds  are  sent  with  the  view  of  having  such  tests  made, 
they  should  be  sent  to  the  most  intelligent,  painstaking  farmers,  who 
not  only  know  how  to  observe  facts,  but  how  to  keep  a  correct  record 
of  them. 

The  leading  ol^Jects  of  the  governmental  distribution  of  garden,  field, 
foruge,  and  other  plants  may  be  briefly  summarized  as  follows : 

1.  To  test  the  merits  of  new  and  valuable  plants  in  difierent  localities 
^d  soils. 

2.  To  thereby  increase  the  annual  average  yield  by  the  use  of  well- 
oi^d,  fiilly  ripened,  perfect  seed. 

3.  To  promote  the  best  interests  of  all  classeSp  in  whatever  industrial 
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pnrsait  they  may  be  engag^.  by  an  increafled  ImproTement  in  bofh 
qaantil7  and  qnsuity  of  agrionltoral  prodnotB. 

It  is  a  fact  that  in  the  equitable  interchange  of  seeds  and  plants 
which  has  taken  place  between  our  own  (Government  and  those  of  for- 
eign countries  our  friendly  relations  therewith  have  been  greatly 
strengthened  and  promoted.  In  no  department  of  the  General  GoverD- 
nient  has  the  expenditure  of  so  small  a  sum  been  so  productive  of  as 
much  good  as  that  expended  in  the  introduction  and  dissemination  of 
valuable  seeds  and  plants.  There  are  the  most  ample  statistieal  data  at 
hand  in  the  carefully -kept  records  of  the  Agricultural  Department  to 
show  that  the  increased  production  of  wheat,  oats,  and  other  cereals 
and  grasses,  has,  by  reason  of  the  wide  distribution  of  improved  vari- 
eties, paid  tenfold  the  entire  amount  expended  by  the  Departmont  of 
Agriculture  since  it  was  established. 

The  charges  that  are  occasionally  heard  of  the  distribution  of  worth- 
less and  common  seeds,  have,  in  the  main,  no  substantial  foundation  in 
fact.  They  originate  in  many  cases  from  carelessness  in  the  time  or 
method  of  planting,  and  in  others  in  the  pecuniarily-biased  imagina- 
tions of  writers.  With  the  present  method  of  applying  a  double  test  to 
ascertain  the  exact  per  cent,  of  the  vitality  of  the  s^ds  now  sent  oat 
from  the  seed  division,  the  fault  cannot  be  rightfully  attributed  to  im- 
perfect seed.  The  complaints  that  the  seeds  seut  out  are  improperly 
labeled,  and  are  not  true  to  name,  may  be,  and  probably  is,  a  just  one 
in  exceptional  cases,  for  in  putting  up  so  many  million  papers  of  seeds 
it  would  be  very  strange  if  no  mistakes  were  ever  made.  The  impor- 
tance, however,  of  disseminating  seed  of  the  best  pedigree  as  widely  as 
I)088ible  cannot  be  too  strongly  insisted  upon  by  those  who  earn  tiieir 
bread  by  the  sweat  of  their  own  brows. 

SEED  IMPROTEMENT. 

That  the  subject  of  seed  improvement  has  been  too  much  neglected 
in  the  past,  by  progressive  farmers,  is  a  fact  which  all  will  admit  How- 
ever, with  the  increasing  intelligence  of  the  farming  community,  very 
many  thinking,  working  farmers  have  been  forced  to  acknowledge  the 
need  of  more  accurate  information  on  the  subject  of  seed-breeding  by 
means  of  crossing  or  hybridization.  It  is  a  subject  not  less  in  importance 
than  the  production  of  thoroughbred  stock  by  suoh  crosses  and  inter- 
mixture of  blood  as  will  tend  to  perfect  development  in  the  line  of  the 
objects  sought  to  be  attained.  It  is  upon  the  recognition  of  this  fact 
that  I  have,  in  the  following  paragraphs,  endeavo^  to  compild^  from 
the  most  authentic  sources,  a  series  of  facts  bearing  upon  the  subject  of 
seed- breeding,  with  the  view  of  inciting  a  still  deeper  and  more  abiding 
interest  in  the  most  practical  methods  of 

GROSSING  OB  HYBBIDIZATION. 

The  leading  principle  involved  in  seed  improvement  is  that  known  as 
hybridization.  In  order  to  generate  the  best  kinds  of  seeds,  the  most 
healthy  plants  must  be  chosen,  and  those  which  are  the  most  early  in 
respect  to  season  should  be  so  insulated  as  to  have  no  weak  pkmts  of 
the  same  species,  or  even  genus,  in  their  vioinity,  lest  the  pollen  of  the 
weaker  plants  should  be  blown  upon  the  stigmata  of  the  stronger  and 
produce  a  less  vigorous  progeny. 

In  the  miyority  of  cultivated  plants  the  two  sets  of  organs,  the  pistils 
and  stamens,  are  in  the  same  flower.    In  some  plants  the  pistils  and  the 
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stamens  are  in  dUTerent  flowers.  In  oaoombers,  melons,  and  all  of  that 
fEimily,  they  are  in  different  flowers  on  the  same  plant.  Sometimes  the 
two  kinds  of  flowers  are  borne  by  separate  plants,  as  in  the  beet.  In  a 
l>orfect  flower  the  nsnal  arrangement  is  for  the  pistils  to  occupy  the 
center,  and  to  be  surrounded  by  the  stamens.  The  parts  most*  inti- 
mately concerned  in  the  production  of  a  seed  are  the  ovule  and  the  pol- 
len, the  one  to  be  fertilized  and  the  other  the  fertilizing  agent. 

**  Crossing  or  hybridizing,"  says  Thomas  Meehan,  editor  of  the  Gar- 
dencar^s  Monthly,  "is  a  very  simple  process.  We  take  the  pollen  dust 
from  one  flower  and  place  it  on  the  apex  of  the  pistil  of  another.  To 
make  sure  that  the  flower  you  wish  to  raise  the  seed  from  does  not  get 
its  own  x>ollen,  it  is  best  to  open  the  flower  before  it  naturally  expands 
and  cut  off  its  antlers  before  they  have  a  chance  to  throw  out  their  pol- 
len. At  the  same  time  it  is  best  to  put  the  pollen  of  the  male  parent 
at  once  on  the  stigma.  The  stigma  is  usually  not  receptive,  that  is.  has 
not  the  liquid  exudation  necessary  for  the  effective  reception  oi  the 
X>ollen  at  this  early  stage,  but  it  remains  on  the  stigma  ready  for  use 
when  the  stigma  is  reiuly  to  receive  it.  .These  precautions  are  neces- 
sary in  order  that  we  may  be  sure  the  flower  receives  only  the  pollen 
we  desire  it  to  receive.  Some  cover  the  flower  after  the  antlers  have 
been  removed,  until  the  time  for  the  use  of  the  pollen  has  arrived,  with 
gaojse  to  keep  off  insects  that  might  bring  other  pollen,  but  this  is 
scaroely  necessary  when  done  in  the  way  suggested." 

POLLHN. 

**  Pollen,"  says  Gray,  who  is  the  highest  authority  in  botanical  matters, 
'<is  the  product  of  the  anther,  and  is  usually  a  powdery  substance  which, 
when  magnified,  is  seen  to  consist  of  separate  grains  of  definite  size  and 
shape,  uniform  in  the  same  plant,  but  often  veiy  different  in  different 
species  or  families.    The  grains  are  commonly  single  cells,  globular  or 
oval  in  shai>e,  and  of  a  yeUow  color.    Pollen  grains  are  usually  formed 
in  fours,  by  the  division  of  the  living  contents  of  mother-cells  first  into 
two,  and  these  again  into  two  parts,  which  become  specialized  cells. 
As  the  pollen  completes  its  growth  the  walls  of  the  mother-cells  are 
usually  obliterated.    A  x>ollen  has  two  coats.    The  outer  coat  is  com- 
paratively thick,  and  often  eranular  or  fleshy.    This  is  later  formed 
than  the  inner^nd  by  a  kind  of  secretion  from  it;  to  it  all  the  mark- 
ings belong.    The  inner  coat,  which  is  the  proper  cell  wall,  is  a  very 
thin,  delicate,  transparent,  and  colorless  membrane  of  considerable 
strength  for  its  thiclmess. 

'^  The  cavity  inclosed  by  the  coats  is  flUed  with  a  viscid  substance, 
which  often  appears  slightiy  turbid  under  the  higher  powers  of  ordinary 
microscopes,  and,  when  submitted  to  a  magnifying  power  of  about  300 
(Uameters,  is  found  to  contain  a  multitude  of  minute  particles,  the 
larger  of  which  are  firom  one  four-thousandth  to  one  flve-thousandth  of 
^Q  inch  in  length,  and  the  smaller  only  one- fourth  or  one-sixth  of  this 
size.  When  wetted,  the  grains  of  pollen  promptly  imbibe  water  by  en- 
dosmosis,  and  are  distended,  changing  their  shape  somewhat,  and  ob- 
literating the  longitudinal  folds,  one  or  more  in  number,  which  many 
?f^  exhibit  in  the  dry  state.  Soon  the  more  extensible  and  elastic 
inner  coat  inclines  to  force  its  way  through  the  weaker  parts  of  the 
^ter,  especially  at  one  or  more  thin  points  or  pores,  sometimes  forming 
projections  when  the  absorbtion  is  slow  and  the  exterior  coating  tough. 
In  many  kinds  of  pollen  the  grains,  when  immersed  in  water,  soon  dis- 
^i  to  bursting,  discharging  their  contents. 
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<<  III  others,  and  In  most  fresh  pollen,  when  placed  in  ordinary  aerated 
water^  at  least  when  this  is  slightly  thickened  by  sirup  or  the  like,  and 
submitted  to  a  congenial  temperature,  a  projection  of  the  inner  coat 
through  the  outer  appears  at  some  point,  and  by  a  kind  of  germinatioTi 
grows  into  a  slender  tube,  which  may  even  attain  to  three  hundred 
times  the  diameter  of  the  grain,  and  the  richer  protoplasmic  contents 
tend  to  accumulate  at  the  farther  and  somewhat  enlarging  extremity 
of  this  pollen  tube. 

<<  Oommonly  the  pollen  remains  unaltered  until  it  is  placed  upon  the 
stigma.  The  more  or  less  viscid  moisture  of  this  incites  a  similar 
growtih,  and  also  doubtless  nourishes  it,  and  the  protruding  tube  at  onci' 
penetrates  the  stigma,  and  by  gliding  between  its  loose  cells  buries  it- 
self in  the  tissue  of  the  style,  descending  thence  to  the  interior  of  the 
ovary  and  at  length  to  the  ovules.  Fertilization  is  accomplished  by  the 
action  of  this  x)ollen  upon  the  ovule,  and  upon  a  special  formation 
within  it.  Oonsequent  upon  this  an  embryo  is  formed,  and  the  ovule 
now  becomes  a  seed. 

<<  Hybridization  at  the  present  time  is  only  done  by  fresh  pollen— in 
grains  ^cereals)  and  in  potatoes. 

^  Pollen  contains  much  nitrogen  and  phosphorus,  the  two  most  predous 
of  1^  the  elements  for  the  growth  of  plants,  but  in  the  case  of  most  open 
flowers  a  large  quantity  of  pollen  is  consumed  by  pollen-devouring  in- 
sects and  a  large  quantity  is  destroyed  during  long-continued  rains.  In 
order  to  compensate  the  loss  of  pollen  in  so  many  ways,  the  anthers 
produce  a  far  larger  amount  than  is  necessary  for  the  fertilization  of 
the  same  flower.'' 

SAYINO  POLLBIf. 

<<  The  improvement  of  races  of  plants  is  not  destined  to  stand  still,  mom 
than  in  the  case  of  other  improvements,"  says  the  HartioulturcU  BevieWj 
<<  and  nothing  would  tend  more  to  the  q>eedy  termination  of  an  experi- 
ment than  that  we  had  control  over  the  supply  of  pollen,  so  that  we 
might  use  it  when  knd  where  convenient  to  ourselves.  We  have  had 
reports  of  failures  in  trying  to  keep  a  harvest  pollen,  from  Australia, 
India,  North  America,  and  from  many  people  in  this  country,  but  from 
none  of  them  have  we  heard  one  word  about  the  process  of  ripening  and 
drying  the  pollen.  Pollen  fifty  years  old,  in  a  herbarium,  was  found, 
under  a  microscope,  to  yield  to  moisture  exactly  as  fresh- gathered  pol- 
len would  do,  the  little  bags  distending  till  they  burst ;  the  matter  dis- 
charged differed  in  no  way  from  that  of  a  recent  anther. 

'<  Failures  in  saving  pollen  arise  from  want  of  thought.  If  the  anthers 
become  ripe  or  near  to  ripeness  they  will  open  during  the  process  of 
drying,  and  we  might  just  as  well  attempt  to  lock  up  electricity  as  to 
secure  the  pollen  grain  from  destruction.  All  that  we  have  actually 
i)roved  on  the  subject  is  this,  that  if  we  extract  the  anthers  aud  stamens 
long  before  the  anthers  are  ripe,  the  pollen  in  them  will  ripcu  and  be  in 
use  and  fit  to  crpss  after  the  lapse  of  six  months,  while  pollen  gathered 
when  ripe  ajid  flying  out  of  the  anthers,  though  kept  with  the  greatest 
care,  would  not  fertilize  the  stigma  of  the  parent  plant  at  the  end  of  a 
month. 

^<  We  believe  the  driest  atmosphere  we  can  keep  in  our  rooms  and 
drawers  is  far  too  moist  for  the  preservation  of  pollen  for  any  length  of 
time  after  being  actually  exposed  to  it ;  and  we  also  believe  that  an 
anther  would  keep  as  long  as  a  bladder  under  the  same  influences,  aud 
that  it  is  as  impervious  to  moisture  as  the  bladder,  and  therefore  as  ca- 
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pable  of  preserving  pollen  as  is  the  seed-vessel  of  the  fern  of  retaining 
the  vitality  of  the  seed — a  fact  that  no  one  now  questions." 

Papilionaoeoos  flowers — those  of  plants  of  the  leguminoos  order,  as 
4  he  pea,  so  called  from  the  batterfly-shape  of  their  lowers — offer  iniiu- 
nerable  adaptations  for  cross-fertilization.  ^^The  stamens  of  the  Po$- 
fueria  fragraiM  (one  of  the  BubiaceaB),''  says  Fritz  Muller,  in  the  Botan- 
ische  Zeitung^  ^^are  irritable,  so  that  as  soon  as  a  moth  visits  a  flower  the 
anthers  explode  and  cover  the  insect  with  pollen.  One  of  the  filaments, 
which  is  broader  than  the  others,  then  moves  and  doses  the  flower  for 
aboat  twelve  hours,  after  which  time  it  resumes  its  original  position. 
Thus  the  stigma  cannot  be  fertilized  by  pollen  from  the  same  flower, 
bat  only  by  that  brought  by  a  moth  from  some  other  flower.  Endless 
other  beautiful  contrivances  for  this  purpose  cou^d  be  specified.'' 

0B088  AND  SSLF  FERTILIZATION  OF  PLANTS. 

In  the  compilation  of  facts  relative  to  the  effects  of  cross  and  self 
fertilization  of  plants,  so  far  as  it  relates  to  seed  production,  I  am  largely 
indebted  to  the  latest  work  of  Oharles  Darwin  upon  the  subject  His 
investigations  have  done  much  toward  the  solution  of  many  of  ttiemost 
puzzling  questions  relating  to  interbreeding  and  self-fertilization.  He 
has  shown  most  conclusively  that  plants  bearing  hermaphrodite  flowers 
can  be  interbred  mor«>)  closely  than  is  possible  with  bisexual  annuals, 
and  are  therefore  well  fitted  to  throw  light  on  the  nature  and  extent  of 
the  good  effects  of  crossing  and  on  the  evil  effects  of  close  interbreeding 
and  self-fertilization.  Or,  in  other  words,  '<  a  crossed  plant  seedling,  or 
seed  means  one  of  crossed  parentage ;  that  is,  one  derived  from  a  flower 
fertilized  with  pollen  from  a  distinct  plant  of  the  same  species;  and 
that  a  self-fertilized  plant,  seedling,  or  seed  means  one  of  self-fertilized 
parentage :  that  is,  one  derived  from  a  flower  fertilized  with  pollen  from 
the  same  flower,  or  sometimes,  when  thus  stated,  from  another  flower 
on  the  same  plant" 

The  conclusion  arrived  at  through  the  most  carefbl  and  painstaking 
observations,  extending  over  a  period  of  many  years,  is  that  cross-fertili- 
zation is  generally  beneficial  and  self-fertilization  injurious.    This,  in 
the  experiments  referred  to,  was  shown,  not  only  by  the  <*  difference  in 
height,  weight,  constitutional  vigor,  and  fertility  of  the  oflbpring  fh>m 
crossed  and  self-fertilized  flowers,  but  also  in  the  number  of  seeds  pro- 
duced by  the  parent  plants.  This  cannot  be  attributed  to  the  superiority 
of  the  crossed,  but  to  the  inferiority  of  the  self-fertilized  seedlings,  due  to 
the  injurious  effects  of  self  fertilization.''    "  Whether  the  evil  from  self- 
fertilization  goes  on  increasing  during  successive  generations  is  not  as 
yet  known,  but  we  may  infer  from  my  experiments  that  the  increase, 
if  any,  is  far  from  rapid.    After  plants  have  been  propagated  by  self- 
fertilization  for  severe  generations,  a  single  cross  with  a  fresh  stock 
restores  their  pristine  vigor,  and  we  have  a  strictly  analagous  result 
with  our  domestic  animals.    The  good  results  of  cross-fertilization  are 
transmitted  by  plants  to  the  next  generation,  and,  judging  firom  the 
varieties  of  the  common  pea,  to  many  succeeding  generations.    But 
this  may  merely  be  that  crossed  pTants  of  the  first  generation  are  ex- 
tremely vigorous,  and  transmit  their  vigor,  like  any  other  character,  to 
their  successors." 

Darwin  claims  with  characteristic  positiveness  that  the  ^<  advantages 
of  cross-fertilization  do  not  follow  from  some  mysterious  virtue  in  die 
mere  union  of  two  distinct  individuals,  but  from  such  individuals  having 
been  subjected  during  previous  generations  to  different  conditions  or  to 
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their  haying  varied  in  a  manner  commonly , called  spontaneonsi  bo  that 
in  either  case  their  sexaal  elements  have  in  some  degree  been  differen- 
tiated. And,  secondly,  that  the  injnry  from  self-tertilization  follows 
^om  the  want  of  snch  differentiation  in  the  sexoal  elements."  Darwin 
farther  remarks  ^Hhat  the  advantages  of  cross- fertilization  depend  on 
the  sexnal  elements  •f  the  parents  having  in  some  degree  become  dif- 
ferentiated by  the  ezpOsnre  of  their  progenitors  to  different  conditions, 
or  from  their  having  intercrossed  with  individnals  thus  exposed,  or, 
lastly,  from  what  we  call  in  onr  ignorance  spontaneous  variation."  He, 
therefore,  who  wishes  to  pair  closely  related  animals  ought  to  keep  them 
under  conditions  as  different  as  possible.  Some  few  breeders,  guided 
by  their  keen  powers  of  observation,  have  acted  on  this  principle,  and 
have  kept  stocks  of  the  same  animals  at  two  or  more  distant  and  dif- 
ferently situated  farms.  This  same  plan  is  also  unconsciously  followed 
whenever  the  males,  reared  in  one  place,  are  let  out  for  propagation  to 
breeders  in  other  places.  As  some  kinds  of  plants  suffer  much  moi^ 
from  self-fertilization  than  do  others,  so  it  probably  is  with  animals 
from  too  close  interbreeding.  The  effects  of  close  interbreeding  on  ani- 
mals, judging  again  from  plants,  would  be  deterioration  in  general 
vigor,  including  fertility,  with  no  necessary  losis  of  excellence  of  form ; 
and  this  seems  to  be  the  usual  result.  It  is,  Darwin  says,  ^^  a  common 
practice  with  horticulturists  to  obtain  seeds  from  another  place  having 
a  very  different  soil,  so  as  to  avoid  raising  plants  for  a  long  snocession 
of  generations  under  the  same  conditions ;  but  with  all  the  species 
which  freely  intercross  by  the  aid  of  insects  or  the  wind,  it  would  be 
an  incomparably  better  plan  to  obtain  seeds  of  the  required  variety, 
which  have  been  raised  for  some  generations  under  as  different  conditions 
as  possible  and  sow  them  in  alternate  rows  with  seeds  matur^  in  the 
old  garden.  The  two  stocks  would  then  intercross,  with  a  thorough 
blending  of  their  whole  organizations  and  with  no  loss  of  purity  to 
the  variety,  and  this  would  yield  far  more  favorable  results  than  a 
mere  exchange  of  seeds." 

Such  are  the  conclusions  arrived  at  by  the  distinguished  scientist  re- 
ferred to.  It  will  be  seen  that  the  practice  of  procuring  fresh  seeds 
from  foreign  countries  and  remote  localities  in  our  own  country,  by  tht^ 
Commissioner  of  Agriculture,  for  subsequent  distribution,  is  one  which 
is  in  full  accord  with  the  best  attainable  light  upon  this  important  sub> 
ject. 

PRODUCTION    OF    NEW    VARIETIES  OP    WHEAT    BY    OROSS-PBCUNDA- 

TION. 

The  improvement  of  agricultural  plants  by  cross-fec«ndation  is  a  sub- 
ject of  the  highest  importance.  It  is  quite  as  feasible  as  the  hybridiz- 
ing or  cross  breeding  in  animals.  It  often  involves,  however,  very 
extensive  inquiry,  and  when  applied  to  the  production  of  new  varieties 
of  wheat,  the  interests  of  the  farmer,  the  miller,  the  baker,  and  the 
consumer  are  all  to  be  duly  considered. 

In  addition  to  what  has  been  given  on  this  subject,it  maybe  stated  that 
in  performing  the  operation  it  is  not  only  necessary  to  guard  against 
the  fertilization  of  the  ovary  from  its  own  anthers,  but  that  it  is  requi- 
site that  all  the  other  anthers  of  the  same  ear,  above  the  ovaries  artifi- 
cially fertilized,  should  be  extracted ;  otherwise  they  would  pour  out  the 
contents  of  their  pearly  globules  to  the  relief  of  the  feathery  stigmas 
and  disappoint  the  experimenter's  hopes.  For  more  than  ordinary*  care 
is  taken  by  nature  that  the  grass  tribe,  which  includes  wheat,  shall  be 


SEED   DIVISION.  53 

fertilized  by  its  own  pollen.  An  opinion  has  long  prevailed  that  wet 
weather  injures  the  grain  while  it  is  in  blossom.  This  opinion  is  erro- 
neous, inasmuch  as,  in  wet  and  very  hot  weather,  fertilization  is  carried 
on  within  the  chaff.  ^'  Often  in  moist  weather,"  says  Mr.  Maunde,  of 
London,  England,  ^^have  I  felt  much  interested  when,  wanting  pollen, 
I  have  held  the  straw  and  bottom  of  the  ear  in  my  warm  hand  for  two 
or  three  minutes,  watching  fer  a  crop  of  anthers.  Quickly  tibe  ripest 
of  them,  stimulated  by  the  warmth,  would  peep  out  from  their  seclu- 
sion, and,  gently  rising,  give  me  a  chance  of  capturing  them  ere  they 
scattered  their  contents  over  the  expectants  beneath  them.  Sometimes, 
on  leaving  these  excited  ears  and  returning  to  them  after  10  or  15  min- 
utes, I  have  found  several  anther-cases  as  empty  as  balloons,  dancing 
to  the  breeze,  as  if  joyous  that  ih  my  absence  they  hsBd  scattered  every 
pearl  they  possessed." 

In  regard  to  wheat  improvement,  Prof.  A.  E.  Blount,  of  the  State 
Agricultural  College  of  Colorado,  says : 

There  aie  many  ways  of  rnnning  wheat  out.  Wheat  after  wheat  in  the  same  soil, 
withoat  any  regard  to  rotation ;  nsiMg  seed  taken  from  the  common  bin  or  elevator, 
without  its  being  selected  before  thrashing;  sowing  imperfect  shriveled  grain,  ana 
sowing  the  seed  too  late,  all  tend  to  degrade  wheat  and  ran  it  ont.  Soil  ran  in  wheat 
Tear  after  year  not  only  loses  its  elements  for  prodncing  ft  valaable  milling;  variety, 
bat  the  ^jaln  itself  suffers  a  rapid  decline.  By  non-selection  and  permitting  a  foal 
and  foreign  seed  to  become  mixed  with  them,  oar  best  wheats  detenorate  as  rapidly 
as  people  densely  packed  in  the  poor  qnarters  of  the  city. 
The  system  I  have  adopted  in  improving  and  making  better  kinds  is  as  follows: 
(1)  Procnre  the  best  standard  varieties  from  all  sectionsi  generally  from  the  pro- 
dacers. 

{2)  Sow  at  different  times,  and  from  the  earliest  ripe  of  the  first  crop  select  only  the 
best  for  seed  the  next  year.  It  is  not  difficult  to  tell  how  a  foreign  wheat  will  suo- 
ceed  after  the  first  crop  ripens,  nor  is  it  a  difficult  matter  to  select  the  best  to  sow 
again.    All  that  is  necessary  is  observation  and  some  patience. 

(3)  Cross  in  line,  of  the  first  crop,  tbe  best  samples — one  or  two  grains  in  each  head — 
always  using  the  stiffest  straw  and  the  most  compact  bead  as  the  mother  plant.    Cross- 
ing is  comparatively  an  easy  operation.    The  time  to  do  the  crossing  is  quite  difficult 
to  fix;  it  can  be  learned  only  b^  experience.    Crossing  varieties  that  have  the  same 
or  nearly  the  same  characteristics,  aot  elements,  produces  much  more  valaable  results 
than  using  those  of  diverse  peculiarities.    "Out  of  line,''  as  in  stock  breeding,  the 
*' blood  runs  zigzag  and  crooked,"  generally  producing  scrubs  in  plants  as  well  as  anlr 
mala.    For  instance,  smooth  white  varieties  should  be  used  one  upon  the  other,  bearded 
QpoD  bearded,  &o.    Smooth  and  bearded  white  and  red  wheats  can  be  crossed  upon 
one  another,  but  the  selection  of  a  valuable  cross  from  the  offsaring  is  a  work  that  has 
bnt  little  value.    The  offspring  will  be  as  varied  as  a  brood  or  chickens  found  follow- 
ing a  hen  whose  parentage  is  of  all  the  breeds.    If  the  "  Aastralian  "  should  be  crossed 
upon  the  "  Defiance,''  some  of  the  grain  would  resemble  the  "  Australian  "  and  partake 
01  its  nature,  some  the  "Defiance,^  while  others  would  be*' sports,"  or  grain  partakins^ 
of  the  characteristics  and  elementsof  both  mixed  op.    Among  these  **  sports  "  ane  found 
tbe  best  specimens  to  be  bred  up  bv  selection.    It  requires  three  year»— sometimes 
more-.«to  fix"  a  wheat  (fr'ee  from  its  tendency  to  sport)  or  to  make  it  a  fixed  stand- 
Bnl  that  will  not  deviate  frx>m  the  ooorse  it  has  adopted.    Selection  onl/  improves, 
<in)a8in{{  changes  the  qualities. 

Bv  way  of  improving  wheats  my  work  has  been  directed  npon  over  300  varieties  of 
Med  obtained  from  almost  every  wheat-producing  countrv  in  the  world.  Not  a  single 
BAinple  received  but  has  greatly  improved  by  being  raised  here.  All  haf  e  improved 
^  appearance,  yield,  and  color,  and  over  three- fo art hs  in  milling  elements.  So  great 
bas  been  the  change  for  the  better  in  most  of  them  that  the  product  bears  but  uttle 
^niblauce  to  the  seod  received.  The  chemist,  Clifford  Richardson,  at  Washington. 
bu analyzed  84  varieties  of  these  wheats;  in  1881,  33  kinds;  1882,  the  same  and  15 
°iore,  aod  id  1883-'84  the  same  with  36  new  kinds.  He  says :  "  Among  the  individnal 
otateg  Colorado  wheats  are  certainly  the  besit  which  have  been  produced  in  thisoonn- 
^i?'"  (Report  for  }fi82. )  In  his  last  analvsis  the  milling  elements  have  so  improved  that 
*^  pat«  Cokirade  wheats  first  of  all  in  the  world  for  good  floor. 

In  addition  to  the  report  of  the  chemist,  Colorado  enjoys  the  reputation  of  prodno- 
^  more,  for  the  past  seven  vears,  by  S  to  5  bushels'  average,  per  acrS,  Uuui  Any  other 
Btito  or  oom^ry,  and  of  having  taken  mors  first  premiums. 
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IMPBOVfiMBNT  BY  BELBOTION. 

The  seleotion  of  the  best  for  seed,  or  the  rejection  of  the  poorest,  hm 
always  been^  strictly  speakiDg,  the  only  method  of  improving  varieties. 
The  careful  selection  of  seed  was  recommended  in  early  times.  Columella 
and  CelsuB  and  Virgil  speak  of  it.  Improvement  by  selection  is  well 
known  in  the  abstract^  but  it  cannot  be  too  often  brought  forward  and 
urged  anew. 

Some  Boed'Wheat  of  a  ohoioe  kind,  weighing  68  pounds  per  bushel, 
was  improved  by  oareftil  selection  and  treatment  until  an  entire  crop,  in 
a  few  years,  averaged  63  pounds  per  busheL  Every  year  the  best  Meld 
was  chosen  for  seed,  the  seed-wheat  extra  cleaned  by  fanning-mill  to 
blow  out  the  lighter  grains,  then  hand-sifted  to  get  out  the  smaller 
grains,  then  the  imperfect  grains  skimmed  &om  the  surfiuse  of  the  strong 
brino  in  which  it  was  put  as  a  preventive  of  smut ;  thus  only  the  largest 
plumpest,  heaviest  grains  were  sown.  That  the  soil  fldone  did  not  pro- 
duce this  change  was  shown  by  the  fact  that  it  took  several  years  to 
bring  the  improvement  about;  and  that  then  the  improvement  was 
shown  when  used  on  other  farms. 

Br.  E.  L.  Bturtevant,  director  of  the  Kew  York  experimental  station, 
in  speaking  of  the  importance  of  the  careftil  selection  and  change  Oi 
seed,  says : 

Improve  the  character  of  the  seed  supply,  either  through  seleotion  or  by  chanoe  of 
seed.  At  the  New  York  station,  in  I860,  one  variety  of  oat4  averaged  over  30  bnshelfl 
per  aere  mbre  than  another^  and  frequent  illustrations  could  be  ^iven  of  the  doubling 
of  crops  as  between  varieties,  one  better  adapted  to  our  conditions  than  another,  or 
else  ttom  dllTerenoeft  inherent  in  the  variety.  The  problem  for  experimental  aetion 
can  then  be  the  question  as  to  what  constitutes  this  difference  of  potency  in  the  seed, 
and  in  what  way  and  to  what  extent  can  it  be  brought  under  onr  control,  and  what 
are  its  relations  to  climate,  fbrtllity,  and  culture. 

DCPFBASN0B8  IK  THB  BSBBS  OF  XHS  fiAMX  PLANT. 

Mr.  Frederio  F.  Hallett,  of  Brighton,  some  thirty  years  airo  began 

systematic  experiments  on  improving  wneat.  A  single  head,  dioaen  for 
fine  qaality.  irrespective  of  size  or  vigor,  was  49  inches  long  alid  had 
47  grains.  These  grains  were  carefully  planted  In  rows,  one  seed  in  a 
place,  12  inches  apart  each  way.  At  harvest  the  plants  were  com- 
pared, the  best  head  of  this  best  plant  planted  the  next  year  in  the  same 
way,  and  so  on  year  after  year,  each  year  choosing  the  best  head  from 
the  most  prolific  i^lant.  The  first  year  the  best  plant  bore  10  heads, 
the  second  year  22,  the  third  year  39,  and  the  fourth  year  62,  the  best 
head  of  which  was  8J  inches  long,  and  bore  123  grains.  This  was  the 
origin  of  the  famous  <'  Pedigree ''  wheat.  He  gave  the  name  ^'  Pedi- 
gree" because  the  process  of  improvement  by  selection  was  precisely 
analogous  to  that  of  breeding  animals  to  points  and  strengthening  the 
heredity  of  the  good  points  by  "  pedigree."  His  riper  conclusions,  given 
later  fin  the  Trans.  Brit.  Assoc.  Adv.  Sci.,  1860,  p.  113),  are  that  every 
fiilly-deroloped  plant,  whether  of  wheat,  oats,  or  barley,  has  one  ear 
superior  in  reproductire  power  to  any  of  the  others  on  the  plant;  that 
every  such  plant  has  one  grain  more  productive  than  any  other,  and 
that  this  best  grain  grows  on  the  best  ear  i  that  the  superior  vigor  of 
this  grain  is  transmissible  to  its  progeny ;  that  by  selection  this  superior- 
ity accumulates ;  that  the  improvement  is  at  first  very  rapid,  but  that 
in  successive  years  it  gradually  grows  less ;  that  an  improved  type  is 
the  result,  and  that  by  carefhl  selection  the  improvement  can  be  kept 
ap.    Experiments  conducted  by  Dr.  Gustavo  Marck  at  the  experiment 
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stntlons  at  Halle  ftod  at  Lelpaio,  Oennany,  go  to  «how  tlint  a  lar^n-r, 
belter,  aticl  more  uniform  growth  is  obtained  from  lar|?o  peetls.  The 
superiority  is  shown  in  tables  of  results,  in  every  particular,  in  height, 
hixurianco  of  growth,  uniformity^  aggregate  weight,  number  of  po<l«), 
number  of  seeds  produced,  weight  of  seeds,  quality  of  crops ;  in  fiict 
every  desirable  characteristic  was  in  favor  of  the  larger  seeds.  Pro  feasor 
Lebemanu,  of  Munich,  Bavaria,  has  the  same  results.  As  to  the  opin- 
ion of  many  farmers  that  grains  of  Indian  com  selected  from  the  middle 
of  the  ear  are  better  for  planting,  I  am  unable  to  refer  to  any  exact 
experiments  on  the  subject 

It  is  easier  to  deteriorate  a  crop  by  ohoosing  bad  seed,  or  even  by 
carelessly  neglecting  the  selection  of  good,  than  it  is  to  improve  an 
already  good  variety. 

Prof.  James  Buckman.  of  the  Boyal  Agricultural  College,  has  experi- 
mented with  the  seed  of  malformed  and  misshapen  crop-roots  (Trans. 
Brit.  Assoc.  Adv.  Bci.,  1862,  p.  07).  He  found  that  when  seeds  aerived 
from  misshapen  turnips  and  parsnips  were  used  they  produced  even 
greater  deformities  than  the  parents  presented.  His  conclusions  are  as 
follows : 

A  degenerate  progeny  will,  as  a  rule,  result  from  the  employment  of 
seed  ttom  badly-grown  roots,  and,  besides,  the  degenerate  seed  does  not 
produce  nearly  so  large  a  crop ;  and  that,  by  selection,  we  may  produce 
roots  well  shaped,  and  increase  the  probabilities  of  producing  the  best 
erop.  Darwin  f  Animals  and  Plants  under  Domestication,  11, 243)  cites 
Us  authorities  tor  saying  that  in  France,  since  the  cultivation  of  beets 
for  sugar,  the  plant  has  almost  exactly  doubled  its  yield  of  sugar,  and 
this  hfM  been  dfected  by  oareftil  and  systematic  selection,  the  speciflo 
gravity  of  the  roots  being  tested  and  the  best  roots  saved  for  seed. 

DfPBOTEMSNT  BY  SELBOTION  AND  OtHLTITATlCN. 

M  Improrement  by  selection  is  adding  up,  from  generation  to  genera- 
ttof  any  special  chiuraoter.  Sometimes  the  character  itself,  when  pushed 
to  excess,  becomes  a  defect.  When  any  variety  has  been  improved  up 
to  a  certain  stage  by  selection,  we  reach  a  point  beyond  which  any  ^• 
ther  change  in  that  direction  is  no  longer  an  improvement ;  then  we 
must  use  selection  to  maintain  the  excellence  already  achieved. 

^*  Only  the  well-developed  and  fully-matured  seed  should  be  used,  and 
ttie  permanent  ^'  seed-patch"  should  be  kept  up  to  its  original  standard 
of  excellence  by  an  ample  supply  of  fertilizers,  domestic  and,  if  need  be, 
oommercial,  for  it  is  necessary  to  give  to  the  parent-stock  such  a  quan- 
tity of  nutritious  food  as  will  keep  it  in  good  condition  and  impart  to  it 
that  healtliful  vigor  so  essential  to  successful  propagation.  The  seed- 
patch  and  <'  annual  selection  ^  should  be  handed  down  by  the  farmer  to 
his  posterity  as  an  inheritance  more  valuable  than  evanescent  gold." 

laXPROYEMENT  07  BOUQHUM  SEED. 

Prof.  M.  Sweuson,  of  Ottawa,  Eans.,  in  an  interesting  communication 
to  Golman's  Eural  World,  in  the  issue  of  November  5, 1885,  says : 

Speakiug  from  my  own  limited  experienoe,  I  am  oertain  that  tho  Borfi;litim  oa&e  is 
fintceptible  of  vdry  great  improyement.  Last  year  I  had  a  40-aor6  fiela  of  cane,  the 
Jaice  of  which  contained  an  average  of  IM  per  cent,  of  cane  sagar  and  but  three- 
fourths  per  cent,  of  glacose.  and  this  waa  almoflt  entirely  dae  to  thorough  onltiyation 
and  careful  selection  of  seed.  We  had  yields  of  cane  this  year,  planted  from  the  same 
kind  of  seed,  and  a  ton  of  one  would  be  worth  double  that  of  a  ton  from  the  other. 
This  difference  waa  aU  dae  to  differenoe  in  oiUtiTation«  and  it  seems  to  me  that  thi« 
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is  a  veiy  inTitmg  fields  and  I  trust  it  will  be  fhoionghly  investigated.  I  have  no  donbt 
that  a  few  years  of  intelligent  work  of  this  kind  will  pat  ns  in  poesession  of  a  cane 
that  will  tiuce  the  front  rank  among  sogar-yielding  plants. 

In  a  letter  of  a  later  date  Professor  Swenson  maps  oat  the  proper 
line  for  work,  as  follows : 

(1)  To  increase  the  amount  of  oane  sugar  in  the  oane  and  diminish  the  peroentn^'e 
of  other  soluble  solids;  (2)  to  obtain  a  yiudety  of  oane  that  will  rix>en  earl^.  ^x)  as  to 
give  the  factories  an  early  start ;  and  .(3)  to  increase  the  bLeo  of  the  stalk,  its  ability 
to  resist,  storms,  and  increase  the  yieUL 

THB  TITALITT  OP  SBBDS. 

^<  The  vitality  of  seeds  is  determined  by  tiie  length  of  time  required  to 
disorganize  them,  as  kept  under  ordinary  circumstances.  With  care 
as  to  dryness,  and  partial  exemption  from  the  effects  of  tiie  oxygen  of 
the  air,  seeds  remain  vital  for  twice  or  three  times  the  number  of  years 
given  in  the  table.  Kept  entirely  from  contact  with  the  air  and  moist- 
ure there  is  practically  no  limit  to  the  length  of  time  they  may  be  kept 
intact.  As  to  the  amount  of  cold  which  the  seeds  of  plants  will  witii- 
stand  without  impairing  their  vitality,  if  dry,  there  is  practically  no 
limit.  More  than  twenty  years  ago  a  test  of  seeds  submitted  to  a  bath 
of  liijuid  sulphuric  add,  rendered  as  cold  as  possible  by  artificial  means, 
showed  that  the  germ  was  not  destroyed  by  the  process.  When  takeA 
out  and  sown  in  pots  in  the  open  air,  tiiey  all  germinated.  Those  whidi 
had  been  submitted  to  the  severest  cold  germinated  as  readily  and  msHe 
as  good  and  healthy  plants  as  those  not  submitted  to  this  extreme  test." 

Wheat  and  other  cereal  grains,  if  not  injured  by  insects  or  damp^  re- 
tain their  vitality  perfectly  three  or  four  years,  but  seeds  of  the  previous 
year's  growth  are  best.  Grass  seeds  should  not  be  depended  upon  for 
more  than  one  year.  The  proper  rule  to  be  kept  in  view  in  the  saving 
of  all  seeds  for  great  lengths  of  time  is,  first,  perfect  dryness,  at  a  tem- 
perature of  not  less  than  lOO^  nor  more  than  130^,  then  packed  in  paper 
bags,  inclosed  in  canvas  sacks,  and  kept  as  near  the  fireezing  point  as 
possible,  and  at  the  same  time  in  a  dry  atmosphere. 

Many  years  ago  Oobbett,  in  England,  experimented  quite  largely  in 
determining  the  duration  of  vitality  in  different  seeds.  Considerably 
later  Vilmorin,  in  France,  experimented  in  the  same  direction.  The  re- 
sults of  the  two  varied  widely,  so  widely,  indeed,  that  the  planter  to  be 
safe  had  best  be  governed  by  the  lesser  figures,  except,  possibly,  in 
case  of  the  melon  family,  the  seeds  of  which  are  not  so  good  previous  to 
the  fourth  year  as  afterwards.  We  give  the  two  lists  as  established  by 
these  experimentei:^ : 


Vartoty. 


ArticbokM... 
Anpamgus ... 

Befto        

Bean  (kldnoy) 

U«ot 

IJmcroll 

C:ilil*A)l« 

Can-nt.     .. — 

CVlnry 

Ciirn 

C«icnnib#»r  — 
Kifu  ru»ii.... 
Bntllr«» 

■^  -    .       -  11  J  ^      ^i-r-n 


Cobbett 


Ttan. 
8 

4 
2 
1 

10 
4 
4 
1 
4 

10 
3 

10 
B 
4 


VUxnofliL 


TMTt. 


5 

4 
G 
8 
5 
5 
5 
4 
6 


3 

6 


Varltty. 


Kale 

L«vek 

Lvttuce.... 

Melon , 

Onion..... 

Okra 

Pea 

Pumpkin.. 
Raclinh .... 
Salsify .... 
Rpinaoh... 
BquMih.... 
Tomato  ... 
Tnniip'.... 


Gobbett  hniniorin. 


Tmt§. 

4 
2 
3 

10 
2 
2 
2 

10 
4 
2 
4 

lU 
2 
I 


5 
2 

5 
5 


5 

5 
5 
5 

6 
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The  best  of  seeds,  shabbily  trea'ted,  are  liable  to  ftiil.  Much  wet,  cold 
weather  wUl  prove  fatal  to  some,  while  others  will  go  right  on ;  moder- 
ate drought  will  destroy  the  germs  of  some,  while  others  will  withstand 
a  protracted  one.  For  instance,  the  experience  of  all  gardeners  is  that 
seed  germs  of  encumbers,  squashes,  melons  of  all  kinds,  lima  beans, 
sweet  com,  and  wrinkled  peas  cannot  survive  protracted,  cold,  wet 
weather,  while  tiiose  of  the  carrot,  beet,  onion,  turnip,  lettuce,  and  sal- 
sify wUl  withstand  the  trial  a  great  deal  longer. 

The  careless  or  inexperienced  may  plant  too  deep  or  too  shallow,  and 
the  aim  of  tiie  man,  woman,  er  child,  who  is  to  run  a  farmer's  garden, 
should  be  to  inform  himself  regarding  the  characteristics  of  <Ufferent 
seeds  in  this  respect,  so  that  ba^  results  shaQ  not  follow. 

A  committee  of  the  British  Association  exx)ended  much  time  and 
money  in  making  a  fair  and  thorough  research  as  to  the  age  at  which 
seeds  would  grow,  and  published  the  result  of  their  work.  It  was  shown 
that  less  than  half  of  the  com  three  years  old  sprouted ;  millet  seed, 
less  than  half;  oats  at  three  years  were  about  three-fourths  good,  and  at 
«ight  less  th9.p  one-sixth ;  wheat  at  three  years  a  little  over  half,  and 
at  eight  and  jiine  years  did  not  grow  at  all;  rye  at  three  years  practi- 
cally none;  barley  at  three  years  firom  one-half  to  two-thirds,  but  at 
dght  and  upwards  did  not  germinate.  It  is  unnecessary  to  say  that 
these  experiments  can  be  entirely  relied  upon.  The  seeds  were  oare- 
faUy  kept  in  waxed  cloth  and  in  sealed  jars. 

On  the  other  hand,  Messrs.  Tiegham  and  G^ton  Bennier  say  that  of 
a  hundred  peas  preserved  in  the  free  air  ninety  afterward  germinated; 
of  a  hundred  inclosed  T^th  air  in  a  sealed  tube,  only  forty- J9ive ;  while 
of  a  lot  kept  in  carbonic  acid  gas  none  grew.  Similar  results  were 
obtained  with  other  seeds,  showing  clearly  that  all  seeds  should  be 
stored  where  pure  air  may  have  full  access  to  them.    This  difference  of 

opinion  shows  that  there  is  still  a  wide  field  for  experiment. 

GEBMINATION  OF  SEEDS. 

In  1860,  a  noted  seedsman  of  Erfurt,  France,  M.  Appelius,  made  the 
following  statements  regarding  the  germination  of  seeds : 

The  method  of  testing  a  sample  of  seeds  by  their  specific  weight  and  density  is 
Soodi  bnt  not  infallible.  It  may  freqaently  mislead,  particularly  in  the  case  of  seidds 
irbose  specific  gravity  diflers  little  from  that  of  water.  For  example,  those  cucorbi- 
tfteeoiis  plants  which  are  produced  during  cold  seasons  float  upon  the  water  and  ney- 
^helees  germinate  very  well.  Good  seeds  of  the  melon  ana  gourd  lose  weight  as 
they  gpx)w  old  without  bccotning  bad.  We  conclude,  therefore,  in  this  case  as  in  many 
(Others,  that  trial  by  water  is  not  a  sure  test.  The  specific  gravity  of  oilv  seed  is  often 
nearly  the  same  as  that  of  water,  although  in  some  cases  heavier,  as  cabbage,  for  ez- 
^ple.  The  lightest  seeds  are  those  of  umbelliferous  plants,  such  as  carrota,  parsnips, 
anise^  &c.,  and  of  composites,  such  as  lettuces,  sconsoneras,  &o.  In  the  first  of  these 
famihes  the  lightness  of  the  seeds  arises  from  the  presence  of  an  oil  in  the  case  which 
ineloeea  the  SMd,  and  of  air  in  the  last. 

The  test  of  heat  and  moisture,  59^  to  75^  F.,  is  convenient  and  tolerably  sore  for 
^over,  peas,  and  the  oereals,  but  does  not  answer  for  those  which  require  a  long  time 
to  germinate.  For  these  the  best  practical  plan  is  to  grow  a  sample  in  a  pot.  Even 
this  will  not  always  give  a  strictly  correct  ifidication  of  the  germinating  power  of 
^ds,  since  the  result  depends,  all  other  circumstances  beiog  equal,  upon  the  care 
taken  in  sowing,  the  temperature  of  the  air,  the  depth  at  which  seed  is  sown,  and 
the  time  of  year,  &o.  Thus,  the  pips  of  apples  and  pears  almost  always  germinate 
Wly  when  the  trial  is  made  in  pots  soon  aiW  they  are  ripe,  whilst  they  answer  per- 
Mly  if  they  are  sown  at  the  end  of  October  or  March  in  beds  in  the  open  air.  For 
this  reasoo  it  often  happens  that  a  sample  is  pronounced  bad  when  in  reality  it  is  ex- 
^Ilent.  Soil  that  is  used  to  cover  the  trial  seedlings  also  considerably  afTect^  the 
r^^Qlt.  If  rye-grass  seed  is  sown  in  soil  which  retains  moisture  with  average  tenacity, 
and  is  buried  1  inch  below  the  surface,  seven-eighths  of  it  grows  in  twelve  days  and 
P'^IKiitionably  fewer  seeds  geminate  and  require  a  longer  period  of  time  for  it  aoconl- 
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ing  to  depth  of  planting,  until  at  6  inoliet  tha  proportion  ia  rednoad  to  ona^ighth  of 
the  quantity  sown  in  twenty-three  dayi. 

Ou  the  other  hand,  when  rye  grass  Is  sown  and  simply  harrowed  in,  it  germinatw 
without  exception  in  five  days.  A  tolerably  large  number  of  seeds  come  np  slowly, 
and  even  with  diffionlty ;  they  are  senerally  those  which  have  a  thick,  touffh  skio. 
In  this  case  it  is  a  good  plan  to  soak  the  sample  in  hot  water.  167^  to  lb5^  F.,  for 
twenty -fonr  honrs.  Notciiiuff,  if  performed  witn  oare,  so  as  not  to  injure  the  embryo, 
assists  germination.  Planted  in  the  nsnal  way,  such  seeds  will  lie  dormi^nt  one  or  two 
years.  Seeds  of  the  palm  asually  grow  very  well  on  damp  sawdust,  the  germinating 
end  downwards  and  kept  in  a  diunp,  warm  atmosphere.  The  spores  of  ferns  and  the 
seeds  of  orchids,  which  are  very  mmute,  oonia  up  rapidly  if  plaoed  on  peat  in  a  pan  of 
water. 

The  freouent  &ilare  of  garden  seeds  majr  be  ascribed  to  too  deep  planting  in  a  soil 
too  dry.  Perfectly  hardy  annnals  are  best  sown  lata  in  tha  lintomn  or  rei^  early  in 
the  spring. 

Want  of  success  with  seeds  may  be  oftener  attributed  to  bad  management  than  to  bad 
seeds.  The  success  of  seedlings  raised  under  ftamee  depends  principally  upon  the 
regulation  of  molstnre. 

It  is  known,  too,  that  the  seeds  of  these  plants  bear  more  fbmale  flowers  than  yonnser 
plants,  that  is  to  say,  the  plants  are  more  prolific  than  those  raised  from  seeds  gath- 
ered in  a  cold  season  and  planted  shortly  after  thev  haye  ripened.  Good  seeds  of  the 
melon  and  gourd  lose  weight  as  they  grow  old ;  at  first  they  will  sink  in  water  and 
by  the  sixth  year  half  of  them  will  float  without  having  become  bad.  We  conclude, 
therefore,  in  this  case  as  in  many  others,  that  trial  by  water  is  not  a  sure  test. 

BUBSTANOSS  AFFBOl^mG  THB  aXBKONATION. 

M.  Vogel,  of  the  Bavarian  Academy  of  Sciences,  fonnd  that  a  mini- 
mum of  carbolic  acid  was  sufficient  to  kill  every  trace  of  germination. 
He  says : 

Among  those  most  ii^urious  in  this  respect  are  dilute  acetic  acid  and  carbolic  add, 
although  the  snbstances  may  be  present  m  very  small  ^rcentage.  Solutions  of  hy- 
drocyanic acid,  arsenic,  phosphorus,  dtc,  were  found  to.be  much  less  inlurions  i&  l£e 
same  proportion  than  those  first  mentioned.  This  explains  the  unsatisfactory  nature 
of  experiments  for  the  destruction  of  insects  on  plants  by  means  of  solutions  of  oarbolio 
acid,  the  insects,  it  is  true,  being  killed  by  a  very  weak  solntioB,  whila  at  tha  siois 
time  the  plants  tnemselTes  rarely  survive. 

OEAXGVXQ  SBXD* 

In  the  issue  of  the  Com  Miller  of  March  5, 1885, 1  find  the  following 
pertinent  suggestions : 

Changing  seed  has  long  been  practiced  by  farmers  with  excellent  results,  it  often 
being  attended  with  a  lately  increased  crop.  All  farmers  are  acquainted  with  the 
fact  that  if  some  kinds  of  seed  are  not  changed  the  crop  will  soon  run  out.  This 
fact  is  true  of  grains,  but  applies  to  a  larger  extent  to  garden  vegetables.  For  in- 
stance, the  onion  seed  of  Connecticut  is  imported  from  Tripoli  and  grows  well  there 
for  one  or  two  crops,  bat  if  the  cultivation  is  long  continued  from  the  original  seed, 
the  onions  soon  are  only  of  the  siee  of  acorns.  Again,  potatoes  grow  well  in  Louisi- 
anik  and  as  far  south  as  the  Bermudas,  If  the  seed  is  taken  there  from  a  cool  climate 
eacn  year.  Heavy  oats,  taken  firom  the  cool,  moist  climate  of  Canada  and  Northern 
Europe  and  grown  In  t)ie  Northern  or  Middle  United  States,  will  produce  a  better 
yield  the  first  year  than  if  grown  on  their  native  soil.  One  reason,  and  the  principal 
one,  for  thes')  mcts  is,  that  every  plant  has  a  native  region  which  is  limited  in  extent, 
and  that  when  an  attempt  is  made  to  grow  it  out  of  that  range  it  soon  deteriorates 
and  requires  to  be  renewed  from  need  grown  in  its  native  range.  This  is  particularly 
true  of  sea  island  cotton,  seed  of  whiph  has  been  planted  in  every  cotton -growing 
soil  in  the  world,  but  which  rapidly  degenerates  and  can  only  be  grown  away  ttom 
its  native  region  by  the  constant  use  of  fresh  seed. 

These  peculiarities  of  varieties  of  plants  is  what  has  brought  the  business  of  grow- 
ing seeds  to  so  large  proportions.  Another  rcnsoti  why  the  change  of  seed  is  often 
beneficial  to  the  farmer  is,  that  the  diseases  which  ailiict  our  crops  and  the  insects 
which  prey  upon  them  prefer  some  varieties  to  others,  and  the  diseases  or  insects  will 
become  more  abundant  iu  the  localities  where  the  varieties  they  most  prefer  are  most 
oultJirated.  If,  then,  a  new  variety  be  introduced,  one  which  is  no  better  in  any  way 
than  the  other,  only  in  so  far  as  it  Is  lesa  subject  to  the  ravagea  of  inseotB,  there  ia  ad*. 
vantage  to  be  derived  firom  the  change. 
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The  Department  analyses  of  the  average  oomposltion  of  American 
com  show  that^  in  the  matter  of  weight  of  nearly  eleven  hundred  speci- 
mens, the  heaviest  corn  conies  firom  Virginia,  North  Oarollua,  Kentucky, 
and  Louisiana,  all  of  the  Dent  variety. 

Another  analysis  shows  that  American  oats  are  higher  in  albuminoids 
thqn  the  far-famed  Irish  ffrain.  Oats  in  Scotland  range  in  weight  from 
42  to  50  pounds  per  bushel.  In  this  country  they  vary  from  20  to  45. 
and  in  rare  instances  50,  pounds.  The  weight  of  oats  in  the  tJnltea 
States  is  usually  less  than  in  England  or  Scotland.  The  tnost  common 
legal  weight  of  oats  is  32  pounds  to  the  bushd.  It  varies  from  80  pounds 
in  Maine,  New  Jersey,  and  Pennsylvania  to  54  pounds  in  Nebrasl^a. 

Prof.  A.  £.  Blount,  of  the  Colorado  Agricultural  College,  in  a  com- 
munication dated  October  3, 1885,  says : 

Ifivftry  aampls  of  wheat,  oats,  barley,  and  r^^e  I  hare  fdoeitdd  from  aU  toaroes 
IxnprofM  by  Dcing  raised  and  selected  here.    My  experience,  experimenting  with 
seeds  from  aU  parts  of  the  world,  is,  that  oar  own  are  by  far  the  most  vital;  a  greater  , 
pfonortion  of  them  germinate. 

Toe  cereals  can  be  Improved  and  bred  up  to  as  perfect  »  state  of  good  qnalities  as 
slock.    They  are  as  susceptible  of  improvemeut  In  every  way. 

Seeds  are  at  the  foundation  of  fkrming,  and  good  seed  of  good  farming.  Good  seed 
in  the  hands  of  the  good  farmer  Is  capable  of  tuniing  a  dlBastrous  season  into  a 
snccessfnl  one ;  of  changing  losses  into  profits ;  of  bringing  hope  amidst  disooorage- 
ments.  Qood  seed  means  vital  seed ;  fixity  of  type;  fecnndlty  of  product ;  adaptive- 
asis  to  locality.  The  last  the  user  must  secure ;  the  first  three  requirements  it  is 
among  the  duties  of  the  distributor  to  ftimhih  and  of  the  farmer  to  pay  for. 

iBBD  NOMENOLATTTBB. 

Whatever  may  be  said  in  regard  to  the  r.eed  division  and  its  manage- 
ment by  interested  or  disinterested  persons,  the  fact  cannot  be  estab* 
Ushed  that  the  different  varieties  of  seeds  that  are  distributed  by  the 
Department  of  Agriculture  are  sent  out  under  any  other  name  than  that 
received  fr^m  reliable  seedsmen  from  whom  the  seed  was  purchased.  In 
the  distribution  of  seeds  bom  this  division  the  tricks  of  the  trade  are  not 
indulged  in.  No  new  names  are  affixed  to  old  and  welMmown  varieties. 
As  the  distribution  is  gratuitous  on  the  part  of  the  Government,  those 
in  Its  employ  have  no  valid  reason  for  multiplying  names  or  substituting 
high-sounding  terms  for  the  original  ones.  The  people  are  rapidly  com- 
ing to  a  practical  knowledge  of  the  fact  that  there  are  far  more  names 

in  many  of  the  extemporizeid  catalogues  of  farm  and  ffarden  seeds,  than 

there  ever  are  of  distinct  varieties  in  actual  cultivation. 
Dr.  E.  L.  Sturtevant,  in  his  recent  address  before  the  National  Grange, 

made  the  following  statement  in  regard  to  the  importance  of  nomenda- 

tnie: 

Of  what  service  to  report  a  variety  at  eom  as  the  best  variety  fbr  oertain  defined 
conditions  of  climate,  Wnen  seed  purchased  under  the  name  probably  will  be  differsut 
aooonihiff  to  tlio  source  whence  obtained  f  Of  what  use  to  recommend  an  oat.  so  illy 
d«ic(ibeu  tliat  no  one  knows  even  the  proper  yariety«  and  no  two  seedsmen's  seeds, 
pnrponiug  to  be  of  the  same  variety,  givefi  plants  of  like  habit  or  appearance! 

In  his  last  annual  report  he  says : 

It  ii  extremely  desirable  that  each  variety  of  vegetables  should  be  known  among 
^tb  leedsmen  and  gardeners  under  one  distinctive  name.  In  many  of  our  garden 
vegetables  oonformlty  to  tyx»e  can  only  be  secured  bv  the  most  careftil  selection  of 

Med  plants. 

• 

In  earnestly  urging  the  necessity  of  reform  in  nomenclature  he  calls 
attontlon  to  the  fact  that  it  is  a  work  which  necessitates  the  study  of 
many  varieties  under  different  conditions  of  soil  and  climate,  and  that 
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one  of  the  most  valnarble  works  that  can  be  carried  on  by  experiment 
stations  is  an  attempt  to  establish  a  trae  nomenclatnre  and  descriptioD  ; 
of  the  varieties  of  vegetables  grown  in  onr  country  and  the  bringing  to- 
gether as  synonyms  all  the  names  that  are  applied  to  each  individual 
variety. 

In  speaking  of  the  many  different  names  under  which  single  varieties 
are  sold,  he  mentions  the  French  Horn  or  very  Early  Scarlet  Foreinf;, 
one  of  the  earliest  varieties,  as  being  sold  under  eleven  or  more  different 
names.  In  the  report  of  1883  it  was  shown  that  the  Philadelphia  Extra 
Early  pea  had  seven  different  names. 

The  tendency  [says  Dr.  Stnrteyant]  that  exists  amon^  seedsmen  to  lenamepartica- 
larly  desirable  varieties  is  well  illastrated  in  the  oases  already  referred  to.  Wliile  ad- 
mitting that  the  word  "variety ''  as  applied  to  vegetables  is  not  specifioaUy  defined,  it 
is  nevertheless  evident  that  the  difference  between  two  varieties  shoald  be  greater  than 
between  normal  individuals  of  the  same  vaiiety ;  and  it  is  becaase  the  samples  we 
oaU  synonyms  have  not  shown  these  diflferences  that  we  are  led  to  pronounce  them 
as  snoh.  Se  long  as  two  distinct  investigators  cannot  be  sare  that  they  are  experi- 
menting npon  the  same  kind  of  plant  their  results  cannot  be  strictly  comparable. 
Even  professional  botanists  have  not  recognized  the  importance  of  variety  as  a  factor 
in  their  experiments.  Just  so  fast  as  we  obtain  diagnostic  points  in  our  vegetables 
may  we  hope  to  succeed  in  our  attempts  at  close  identification. 

Mr.  W.  J.  Green,  of  the  Ohio  experiment  station,  says  he  has  a  ^^  cer- 
tain pea  nnder  twelve  different  names,  from  as  many  seedsmen,  bat 
that  they  are  all  so  near  alike  as  to  make  distinction  impossible  except 
by  the  most  carefal  comparison.'^  He  farther  says,  M  that  when  a  per- 
son pays  a  high  price  for  a  mere  name,  he  feels  like  expressing  his 
opinion  of  the  seedsman  from  whom  the  parchase  was  made  in  the  plain- 
est possible  Anglo-Saxon."  This  reprehensible  habit  of  renaming  old 
things  is  one  which  all  honest  seedsmen  are,  or  shoald  be,  prompt  in 
condemning.  It  tends  to  the  greatest  possible  confasion  in  seed  nomen- 
clatnre. This  nncalled-for  multiplication  of  high-sounding  names  for 
some  old  variety  is  not  confined  alone  to  seeds.  The  same  cause  for  com- 
plaint is  common  in  regard  to  plants  and  fruits.  In  regard  to  seeds,  it 
would  be  infinitely  better  for  reliable  seedsmen  to  cut  down  the  list  of 
varieties,  carefully  excluding  ficom  their  catalogues  all  that  are  known 
to  be  worthless. 

METHODS  OF  DISTBIBnTION. 

It  is  becoming  more  and  more  evident  that  there  should  be,  as  sug- 
gested in  your  address  to  the  convention  of  delegates  from  the  various 
agricultural  colleges  and  experiment  stations  held  in  the  seed  division 
buildlug,  July  8,  1885,  some  very  important  modifications  in  the  method 
of  distributing  the  seeds  which  are  annually  sent  out. 

An  increased  appropriation  could  be  very  advantageously  used  in  co- 
operating with  the  directors  of  experiment  stations  in  the  various  States 
in  securing  and  tabulating,  for  the  use  of  the  Department  and  for  nub- 
lication  and  general  distribution,  the  reports  relative  to  the  adaptation 
of  the  various  varieties  of  seeds  for  special  localities  in  the  various  States 
where  tested.  Such  annual  or,  still  better,  quarterly  reports  from  expe- 
riment stations,  agricultural  colleges,  county  and  subordinate  granges, 
farmers'  clubs,  and  other  agricultural  organizations,  would,  when  care- 
fully compiled,  form  a  most  valuable  addition  to  our  current  agricultural 
literature,  and  would  be  more  eagerly  sought  for  and  read  by  thinking, 
working  farmers,  than  almost  any  otber  information  relating  to  what 
must  ever  be  the  most  important  and  leading  occupation  of  mankind. 
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la  oonclnsion  I  herewith  annex  the  following  tabulated  statement: 

Tdbulaitd  ttaiememi  thowing  ike  quaniiiy  and  hind  of$6ed$  Usued  from  the  teed  division 
of  Ihe  Affriculiural  Department,  under  the  general  appropriation  ad  of  Congrew^  from 
Jnlg  \y  1884,  to  June  30, 1885. 


Description  of  Meds. 


Tef«t»bl«  .... 
Flower*  .^... 

HerU 

Tobftcoo...... 

Tr«e 

Sanflower  ...t 
Oplara  poppy, 
^retbrou  ... 


FXXLD  gKXDB. 


Wheot 

Oato 

Com 

Barley 

Bi^kwheat.... 

Bye 

Sor^ghmn....... 

Tamip 

Saipurbeel..... 
Slancol-wonel 

GrsM 

Clover 

Cow-peA ....... 

Millet ^ 


Cotton. 
Hemp.. 
Jate ... 


Gnmd  total. 


i 

4) 


197 

175 

10 

13 

5d 

1 

1 

1 


5 
2 
2 
1 

I 
1 

2 

10 

2 

2 

8 
4 
2 
2 
1 


4 
1 
1 
1 


Sainton 

and 

M<)mbeiiiof 

Congreaa. 


2,446,307 
464.898 


129,967 
654 
510 


23.483 
8.591 
1,745 


1.2S3 


84.898 


8.600.421 


Statiatioal 

oorre- 
apondenta. 


Packaget. 

147, 401 
104.760 


707 

18.072 

123 


20 


20.248 

2,196 

33 

16 

8 


136 

102.008 

16,668 

22 

44 

29 

4 

50 


49 


15 


412.609 


State  eoTve- 
apondenta. 


PactaffM. 
43,034 
23,325 


580 
20 


2 
2 


8,574 

29,980 

8,574 


8 

1 


2 


284 


104.281 


Hiaoel- 

laneoua  ap- 

plicanta. 


Padtaget. 

352.913 

171, 967 

3.14 

7,04i 

2,52H 

1,707 

56 

143 


1.753 

1,167 
950 
348 
108 


3,867 


1,124 

78 

2,694 

628 
114 
2^ 

4 


775 

11 

2 

1»> 


GvandtotaL 


Package: 

2,989.655 

V4.950 

3.14 

168, 295 

21.274 

2,340 

56 

163 


44,484 

11,956 

2,730 

237 

167 

11 

27.495 

554,732 

22,202 

250 

16.621 

2,190 

118 

1,559 

4 


35,956 

11 

2 

184 
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Hon.  NOBMAN  J.  OOLMANy 

Commissioner. 


WM.  M.  KING, 

Chief  of  Seed  Division* 


REPORT  OF  THE  BOTANIST. 


Sir  :  I  have  the  honor  to  Bubmit  a  report  npoii  snbjeots  which  have 
veceived  the  attention  of  the  botanical  division  during  the  current  year. 
It  relates,  first,  to  foreign  medicinal  plants,  which  it  is  believed  might 
be  sncoessfully  introduced  into  cultivation  in  this  country ;  second,  to  a  . 
number  of  our  native  medicinal  plants,  which  it  is  desirable  to  render 
&miliar  to  the  public  on  account  of  present  and  prospective  value ;  and 
third,  to  the  characters  of  ftingous  plants,  and  to  some  special  forms  of 
their  manifestation  in  the  production  of  destructive  plant  diseases,  pre- 
pared by  the  assistant  botanist,  F.  L.  Scribner,  and  others. 

For  a  numb^  of  years  past  the  attention  of  medical  men  and  phar- 
madsts  has  been  nnusually  attracted  toward  the  snbject  of  medicinal 
plants,  both  native  and  foreign,  and  the  last  annual  meeting  of  the 
American  Pharmaceutical  i^^sociation,  by  resolution,  requested  the 
Commissioner  of  Agriculture  to  take  measures  for  the  introduction  into 
coltiyation  in  this  country  of  such  of  the  important  foreign  medicinal 
plants  as  would  be  adapted  to  our  climate,  in  order  that  they  might  be 
readily  obtained  in  a  fresh  state,  and  that  another  industry  might  be 
added  to  our  country's  resources.  It  is  represented  that  many  hundred 
thousand  dollars  are  annually  sent  abroad  for  drugs  and  medicinal  sub- 
stances that  might  be  produced  at  home.  There  is  no  doubt  at  all  that 
many  of  the  most  important  medicinal  plants,  as  the  opium  poppy,  the 
rhubarb  plant,  the  licorice  plant,  arnica,  belladonna,  digitalis,  and 
jnauy  others  are  perfectly  adapted  to  our  climate  and  could  be  cultivated 
in  perfection,  as  we  know  with  respect  to  some  of  them  from  experiments 
made  many  years  ago.  Some  other  semi-tropical  products,  as  ginger, 
cinchona,  vanilla,  jalap,  and  sarsaparilla,  may  in  all  probability  be  suc- 
cessfully cultivated  in  the  extreme  southern  portion  of  the  country,  and 
it  would  seem  well  that  means  should  be  taken  to  give  such  plants  a 
proper  trial. 

A  new  and  powerful  anaesthetic  remedy,  prepared  from  the  leaves  of 
a  shrub  called  coca,  or,  botanically,  Urythroxylon  coca,  has  been  re- 
cently introduced  into  medical  and  surgical  practice. 

This  shrub  is  a  native  of  Central  and  South  America,  and  on  account 
of  the  difficulty  of  obtaining  the  leaves  in  a  fresh  and  active  state,  it 
has  been  thought  highly  desirable  that  the  growth  and  cultivation  of 
the  plant  should  be  attempted  in  some  locality  within  our  own  borders. 
.  With  respect  to  our  native  medicinal  plants  and  drugs,  their  collec- 
tion and  traffic  have  been  very  generally  extended  during  the  last  do- 
Cii«lt*-,  80  that  thousands  of  people  in  different  parts  of  the  country, 
!»oi;ii)iy  in  the  mountain  regions  of  North  Carolina  and  Tennessee,  anil 
^»  <nher  Southern  and  Western  States,  are  employed  at  certain  seasons 
^t'  the  year  in  this  enterprise.  Fears  are  expressed  that  some  of  these 
plants  are  becoming  exterminated  in  their  native  habitats;  and  in  re- 
spect to  some  of  them,  as,  for  instance,  the  ginseng  plant,  the  time  has 
^nie  when  they  may  probably  be  made  the  objects  of  profitivble  culti- 
vation, 
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FOSEIGN  MEDIOINAL  PLAiSTTS. 

OPIUM. 

This  important  drag  is  the  concreted  juice  which  exudes  firom  wounds 
or  incisions  made  hi  the  capsule  (pod)  of  the  poppy  (Papaver  samni- 
ferum).  The  principal  supply  in  commerce  comes  trom  Hiniiostan,  Per- 
sia, Turkey,  and  Egypt.  It  is  stated  that  the  best  ground  for  the  cult- 
ure of  the  poppy  is  a  light  soil  with  a  rocky  subsoil.  The  ground  should 
be  rich  and  dry.  In  Smyraa  the  sowing  usually  commences  in  Octo- 
ber. In  that  climate  the  growth  progresses  slowly  throughout  the 
winter  months.  When  the  plants  attain  a  height  of  2  inches  they  are 
thinned  out  to  the  required  distance  and  hoed.  This  operation  is  re- 
peated occasionally,  as  may  be  necessary.  The  plant  ordinarily  reaches 
the  height  of  2  or  3  feet,  but  in  rich  soil  sometimes  becoming  5  or  6  feet 
high.  It  begins  to  produce  flowers  usually  about  the  1st  of  May.  Soon 
after  the  fall  of  the  flowering  leaves  the  pods  begin  to  enlarge  and 
are  matured  in  two  or  three  weeks.  The  flowering  continues  on  the 
branches  or  on  other  plants  through  two  or  three  months.  The  bnsi- 
pess  of  collecting  the  opium  begins  in  the  latter  part  of  May  and  con- 
tinues until  the  middle  of  August.  When  the  capsule  is  mature  incis- 
ions are  made  through  the  outer  skin  with  a  peculiar  knife,  when  the 
juice  exudes  in  small  drops  which  soon  harden,  so  that  in  a  few  hours 
the  opium  may  be  collected.  One  company  of  men  are  Employed  in 
making  incisions  upon  such  plants  as  they  judge  to  be  in  a  fit  condition, 
and  they  are  followed  in  a  few  hours  by  others  who  collect  the  softjuice 
by  scraping  it  off  and  placing  it  on  a  tin  plate  held  in  the  hand.  When 
a  sufficient  quantity  has  been  collected  it  is  transferred  to  a  leaf,  in 
which  it  is  enveloped.  Only  the  best  quality  is  treated  in  this  way. 
The  inferior  is  removed  into  a  shallow  w«oden  tub,  in  which  it  is  left  a 
few  days  to  dry,  and  then  rolled  in  balls  of  various  sizes  and  enveloped 
in  leaves  in  the  same  manner  as  that  of  the  first  quality.  The  work  of 
collecting  is  performed  both  by  men  and  women.  The  poppy  is  an  ex- 
ceedingly tender  plant,  the  growth  of  which  is  attended  with  many 
dangers  before  reaching  maturity.  A  sltght  frost,  continued  rains,  or 
great  heat  may  ruin  the  crop  of  a  whole  district  in  a  very  short  time. 

The  opium  poppy  is  cultivated  in  several  parts  of  Europe,  especially 
in  the  northern  departments  of  France  and  in  the  south  of  Germany, 
mainly  for  the  seeds  from  which  is  obtained  an  oil,  called  poppy-seeci 
oil,  which  is  employed  for  culinary  purposes,  and  in  the  manufacture  of 
soap,  &c.,  as  a  substitute  for  olive  oil,  but  in  both  countries  good  opium 
is  also  produced. 

The  poppy  plant  has  been  tried  in  this  country  in  Connecticut,  Ver- 
mont, New  York,  Pennsylvania,  Wisconsin,  Kansas,  and  other  States, 
including  California.  There  is  no  doubt  that  a  good  quality  of  opium 
can  be  produced  here.  The  mode  of  cultivation  would  necessarily  vary 
some  to  correspond  with  the  variations  of  climate.  In  the  Northern 
States  the  time  of  sowing  is  from  the  5tk  to  the  20th  of  May.  In  the 
Southern  States  it  could  be  sowed  earlier,  and  in  that  warmer  climate 
it  might  be  expected  that  there  would  be  less  risk  of  frost,  and  the  pro- 
duction of  a  better  quality  of  opium.  The  plant  is  sufficiently  matured 
to  commence  gathering  the  opium  in  aboat  ninety  days.  J^ull  directions 
for  the  culttire  and  gathering  are  giyren  in  the  Agricultural' Report  for 
1870.  The  experiments  that  have  been  made  in  this  direction  do  not 
seem  to  liav^  been  very  satisfactory,  on  account  of  the  much  greater  cost 
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of  labor  in  this  country  tiian  in  Europe  and  Asia.  Probably  it  might 
be  made  profitable  by  farmers  as  one  of  a  number  of  crops,  and  by  small 
cultivators  who  could  command  labor  at  moderate  prices. 

PBBUVIAN  BABK. 

Next  to  opium  in  importance  as  a  medicinal  vegetable  is  the  cin- 
chona tree,  which  produces  Peruvian  bark,  from  which  is  prepared  qui- 
nine. This  tree  is  a  native  of  the  tropical  portions  of  South  America, 
growing  in  the  nfiountainous  regions  of  Brajil,  Peru^  Venezuela,  &c.  It 
has  been  successfully  introduced  into  the  East  Indies,  Java,  and  also 
in  Jamaica.  We  have  not  in  this  country  the  climatic  conditions  for 
growing  this  tree,  unless  possibly  some  portions  of  Florida  or  Southern 
California  should  prove  suitable. 

LiGOBiOE — Olyeyrrhiza  glabra. 

<    This  is  an  herbaceous  perennial  plant  of  the  order  LegupiinoscBj  which 
grows  to  the  height  of  3  to  5  feet,  furnished  with  many  large,  alternate, 
pinnate  Aaves,  and  with  violet  or  purple  flowers  like  those  of  a  pea. 
It  is  a  native  of  the  south  of  Europe,  Syria,  Southern  Bussia,  Persia, 
and  Barbary,  and  is  cultivated  not  only  in  those  countries  but  in 
France,  Spain,  Germany,  Sicily,  and  England.    Some  attempts  have 
been  made  at  its  cultivation  in  this  country,  but  without  much  satisfac- 
tion*.   The  part  of  commercial  importance  is  the  root  and  an  extract 
made  from  it.    The  plant  requires  a  deep  soil,  alluvial  or  sanidy  loams 
being  the  best,  in  which  the  roots  spread  and  extend  to  the  depth  of  2 
or  3  feet.    The  process  of  dig^Dg'them  from  the  ground  is  a  laborious 
operation.    They  require  three  years'  growth  before  they  acquire  the 
proper  size  for  commercial  use.    They  are  very  largely  used  in  medici- 
nal preparations,  in  confectionei^,  and  in  breweries.    Immense  quan- 
titiest  are  annually  introduced  into  this  country.    Nearly  40,0(K),000 
pouDds  ef  the  root  and  over  1,000,000  pounds  of  the  extract  were  im- 
ported in  1884.    The  long  time  required  for  the  maturity  of  the  plant 
will  be  a  hindrance  to  its  cultivation  in  this  country.    Still  there  are 
probably  locations  where  it- might  be  advantageously  introduced. 

'RiLUBASiB — Rheum  officinale. 

Several  species  of  Rheum  seem  to  be  employed  in  the  production 
of  the  various  kinds  of  the  rhubarb  of  commerce,  as  Rhevm  compaotumj 
£.  palmatumj  R.  undulaiunij  &c  They  are  indigenous  to  several  coun- 
tries of  Asia,  principally  Bussia  and  Turkey,  and  are  very  similar  in  ap- 
pearance to  the  common  garden  rhubarb,  but  of  larger  size.  The  root 
ifi  the  part  which  is  medicinally  employed.  Of  the  crude  roots  there 
vere  imported  into  our  country  in  1884  about  124,000  pounds.  The 
plant  has  been  successfully  cultivated  in  England,  and  some  attempts 
bave  been  made  in  the  same  direction  in  this  countiy.  Undoubtedly 
Diaiiy  parts  of  our  territory  are  well  suited  to  the  cultivation  of  the 
plant,  whicrii  requires  as  much  as  four  years  to  reach  maturity.  They  * 
^uire  a  rich,  deep  soil  and  thorough  cultivation.  The  plants  may  be 
started  for  the  first  yisar  from  seed  in  nursery  rows,  and  then  trans- 
planted to  permanent  beds. 

Vanilla  BEAJXB—Va/nilla planifolia.  s 

Although  this  substance  is  little  employed  in  medicine,  it  is  largely 
?8ed  for  flavoring  chocolate,  confectionery,  ice  cream,  &c.  The  plant 
is  a  native  of  Eastern  Mexico,  perhaps  also  of  the  West  Indies,  from 
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whence  it  has  been  introdnced  into  other  tropical  countries.  It  belongs 
to  the  orchid  family.  ''  Though  most  of  the  vanilla  of  commerce  is 
derived  from  plants  growing  wild  in  the  forests,  yet  much  is  the  prod- 
uct of  a  species  of  cultivation  which  is  very  Simple.  All  that  is  neces- 
sary is  to  cut  a  slip  of  the  stem  Irom  the  lower  part  and  plant  it  near 
the  trunk  of  a  tree,  attaching  it  by  cords.  The  plant  immediately  takes 
root  in  the  bark  of  the  tree,  and  sends  out  air- roots,  which,  reaching 
the  ground,  fix  themselves  in  the  soil."  It  also  climbs  the  trees  by 
means  of  tne  aerial  roots.  It  begins  to  bear  fruit  in»  three  years,  and 
continues  productive  for  thirty  or  forty  years.  The  leaves  are  fleshy, 
dark-green,  oval,  and  sessile.  The  pods  are  usually  6  to  8  inches  long, 
a  quarter  of  an  inch  thick,  nearly  straight,  and  within  the  tough  oater 
coating  contain  a  soft  black,  palpy  matter,  filled  with  minute,  black, 
shining  seeds.  This  interior  pulpy  portion  has  a  peculiar  agreeable 
odor,  and  a  warm,  aromatic  taste. 

There  is  reason  to  think  that  this  plant  may  be  successftilly  culti- 
vated in  Southern  Florida. 

There  was  imported  into  the  United  States  in  1884  over  75,021  pounds 
of  vanilla,  having  a  value  of  over  $357,821. 

Marsh-mallow  B,ooT—Althea  offlmnalU. 

This  is  a  plant  of  the  mallows  family  {MalvaccB)^  native  in  many  parts 
of  Europe  and  Asia.  It  has  a  perennial  root,  irom  which  are  sent  up 
annually  a  number  of  erect  leafy  stems  from  2  to  4  feet  high,  branching 
toward  the  top,  producing  leaves  and  flowers  much  like  those  of  the 
common  hollyhock,  bnt  smaller.  It  prefers  saline  locations,  as  marshy 
river  banks,  and  low  coast  land.  It  has  become  naturalized  to  some 
extent  on  the  salt  marshes  of  the  coast  of  New  England  and  New 
York. 

The  roots  are  the  part  principally  employed,  although  the  leaves  and 
flowers  possess  the  same  properties.  They  are  called  demulcents,  hav- 
ing a  mUd,  soothing  action  on  the  mucous  membranes,  useful  especially 
in  coughs  and  for  external  application  on  inflamed  surfaces.  It  is  much 
employed  in  confectionery.  The  roots  are  collected  in  autumn  firom 
plants  which  are  at  least  two  years  old.  Our  commercial  supply  is  ob- 
tained from  Europe,  bat  we  have  much  marshy  land  which  might  be 
advantageously  utilized  by  introducing  these  plants. 

OTHER  PLANTS. 

Many  other  minor  medicinal  herbs  could  undoubtedly  be  cultivated 
with  us.  Among  them  may  be  named  camomile,  arnica,  belladonna, 
digitalis,  and  colchicum.  Peppermint  and  spearmint  have  been  suc- 
cessfully and  to  a  considerable  extent  cultivated  in  Michigan  and  New 
York. 

Pyrethrum  has  recently  been  cultivated  with  great  success  and  profit 
in  Oalifomia,  chiefly  for  its  use  as  an  insect-destroying  powder. 

NAUVB  MEDICINAL  PLANTS. 

Jeppeesoioa  diphylla — Twin  Leaf;  Bheuniatism  Root 

A  small  herbaceous  perennial,  of  the  order  Berieridaoem.  GDhe  rhi- 
soma  or  root-stalk  is  thick  and  short,  emitting  a  mass  of  matted  fibrous 
roots.  From  the  root-stalk  is  sent  up  a  number  of  long-stalked,  erect 
leaves,  the  leaf  and  stalk  when  mature  being  a  foot  or  more  in  length. 


The  leaf  is  (miioasly  parted  into  two  hatvee,  glTing  rise  to  the  name 
<<  twin  leaf  Aa  a  whole  the  leaf  is  ronnd-ovate  in  form,  with  the  base 
deeply  heart-shaped.  When  mature  it  may  be  6  to  9  inches  in  diame- 
ter. It  is  smooth  and  with  the  margins  entire  or  wavy-toothed.  There 
are  three  to  five  principal  veins  to  each  half,  which  proceed  tcom  the 
point  of  jonction  and  ramify  to  the  surface.  The  flowers  come  from 
the  root  on  one-flowered  naked  stalks  (scapes),  which  rise  nearly  to  the 
height  of  the  leaves.  The  flower  has  abont  lonr  linear-oblong  sepals, 
which  drop  off  npon  its  opening ;  within  these  are  eight  oblong  white 
Itetals,  three-foorths  to  1  inch  long,  and  spreading  and  soon  falling  off. 
There  are  eiffht  stamens,  one  before  each  petal.  The  ovary  is  roandish- 
r)val,  one-celled,  becoming  obovate,  and  when  ripe  opening  at  the  top 
by  a  transverse  lid.  This  plant  grows  in  rich,  shady  woods,  from  West- 
ern New  fork  to  Wisconsin,  and  sparinglv  southward  along  the  Alle- 
.ghany  Mountains.  It  is  most  abundant  in  the  Western  States,  from 
Ohio  to  Illinois  and  Kentucky.  It  is  named  in  honor  of  Thomas  Jeffer- 
son. It  has  a  popular  rrautation  as  a  stimulant-tonic,  especially  for 
the  cure  of  rheumatism.    Platb  I. 

A  smaU  tree,  15  to  2S  feet  in  height,  or  only  a  shrub,  growing  tu  the 
Southern  Atlantic  and  Oulf  States,  near  the  coast  and  hi  the  southern 
part  of  Arkansas.    It  is  said  to  reach  its  greatest  development  in  the 
river  bottoms  of  Eastern  Texas.  It  is  a  handsome  evergreen.  The  leaves 
ftre  three-quarters  of  an  inch  to  an  inch  fbnd  a  half  in  length,  thick,  smooth, 
ihlning  green  above,  pale  beneath,  mostly  of  an  oblong  or  ovate  form, 
sometimes  entire  on  the  margins,  sometimes  with  smtdl  obtuse  teeth. 
They  are  alternate  and  very  short  stalked.    The  flowers  are  in  small 
dusters  in  the  axils  or  points  between  the  leaf  and  the  twig.    They  are 
white  and  minute,  the  parts  requiring  a  glass  for  their  plain  discrimina- 
tion.  The  calyx  has  from  four  to  six  obtuse  teeth.    There  are  from  four 
to  lix  sepals  and  as  nuiny  stamens.    The  ovary  develops  into  a  small  red 
berry,  becoming  black,  of  the  sixe  of  a  smaU  pea.    These  berries  consist 
mosUy  of  the  two  to  rour  bony  seeds  which  they  contain.    The  leaves 
have  a  peculiar  intoxicating  property,  and  were  used  by  the  Indians 
nnder  the  name  of  black  drink^  both  as  a  medicine  and  as  a  drink  of  eti- 
quette at  their  councils.    Professor  Yenable,  of  the  University  of  North 
Carolina,  has  recently  made  an  analysis  of  the  leaves,  and  states  that 
they  contain  a  small  percentage  of  caffeine,  or  the  peculiar  principle 
found  in  coffee  and  in  the  mate,  or  Paraguay  tea  (lUxparaguayenM), 
of  South  America.    The  leaves  of  the  Dahoon  holly  {Ilea  oaAoon)  are 
»aid  to  have  similar  properties.    Plaib  II. 

BiEAXxroB  PUBBHiAmns — Oaseara  Sagrada. 

This  shrub  or  tree  grows  on  the  Paciflc  slope  firom  Korthem  Oali- 
fomia  northward  to  Oregon  and  Washington  Teiritory.  It  is  also  spai  - 
inglyfoand  in  Idaho  and  Montana.  It  varies  much  in  size  acconiin^ 
^0  location,  in  some  places  occurring  only  as  a  large  shrub  10  to  12  feet 
\i^?b,  in  others  bec*X)minga  small  tree  of  20  to  40  feet  in  height  and  a 
iootor  more  in  diameter  of  trunk.  The  leaves  are  elliptical  in  fbrm,  an- 
^ivided,  from  2  to  6  inches  in  length,  I  to  S  inches  in  breadth,  with  very 
fine  teeth  on  the  margin,  or  sometimes  nearly  entire.  The  petiole  or  stem 
^  the  leaf  is  half  an  inch  to  an  inch  long,  and,  with  the  young  twigs 
md  the  under  side  of  the  leaves,  is  covered  with  a  flue  brownish  pubes- 
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oence.  There  are  ten  or  twelve  pafrs  of  Btrong  ribs  or  veins  on  each 
side  of  the  central  midrib.  The  flowers  are  smtdl  and  oocor  in  clusters 
of  ten  to  twelve,  which  proceed  from  the  axils  of  the  leaves,  there  bedng 
one  common  stalk  or  peduncle,  and  a  more  delicate  pedicel  for  each 
flower.  The  flowers  are  greenish  in  color,  with  five  acute  sepals  and  as 
many  smaller  hooded  petals,  which  are  divided  at  the  point.  They  also 
have  each  four  or  five  stamens,  and  a  short  three  to  four  cleft  style.  The 
flowers  are  succeeded  by  smaU  black  berries  of  the  size  of  a  pea,  which 
have  a  thin  pulpy  extdior,  the  main  portion  consisting  of  ^ree  bony 
nutlets  or  seeds. 

Tbe  bark  possesses  very  active  cathartic  properties,  and  has  been  re- 
cently introduced  into  medical  practice,  and  large  quantities  are  annu- 
ally gathered  in  Oregon  for  the  drug  trade.  The  bark  of  Bkamntu  car 
tharticua  of  Europe  possesses  cathartic  properties  and  has  been  medici- 
nally employed  for  a  long  period.  Probably  this  property  is  common 
to  many  species.  In  Oalifomia  there  is  a  species  called  Rhamnus  eali- 
fomicu8j  the  bony  seeds  of  which  have  been  sometimes  employed  as  a 
substitute  for  coffeej^although  they  contain  nothing  of  the  i>eculiar  prin- 
ciples of  the  true  coffee.  Plate  III,  Fig.  6,  flower  enlarged ;  c,  trans- 
verse section  of  fruit. 

OASSli.  JULAniLANViox—Wild  Senna;  American  Senna. 

The  genus  Cassia  belongs  to  the  order  Leguminosce,  and  is  very  ex- 
tensively diffused  over  the  globe,  and  includes  some  four  hundred  spe- 
cies, mostly  herbaceous,  but  some  shrubs  and  some  trees.  The  common 
medicinal  senna  consists  of  the  leaves  of  two  or  three  species  of  Cassia 
which  grow  in  Egypt,  India,  and  Arabia. 

In  the  United  States  we  have  about  twenty  herbaceous  species,  only 
one  of  which,  Cassia  marilandica^  has  obtained  reputation  for  medical 
use.  This  is  a  vigorous  plant,  having  a  perennial  root,  the  stalks,  many 
fi^m  the  same  root,  growing  4  or  5  feet  high,  with  numerous  alternate 
large  pinnate  leaves,  6  or  8  inches  long,  and  composed  of  about  eight 
pairs  of  oblong-lanceolate  leaflets  of  alight^green  color,  which  are  about  1 
inch  to  1^  inches  in  length,  smooth,  tipped  with  a  very  short  bristle- 
like point.  Near  the  base  of  the  leaf-stalk  is  a  small  dark-colored  stalked 
gland  of  unknown  use.  The  flowers  grow  at  and  near  the  top  of  the 
stem  in  short  racemes  from  the  axils  t)f  the  upper  leaves  and  are  each 
about  one-half  inch  long.  The  sepals  are  five,  oblong,  thin,  shorter  than 
the  petals ;  the  petals  are  five,  bright  yellow,  half  an  incli  long,  rather 
curved,  obtuse,  and  broadest  near  the  top.  There  are  ten  stamens, 
which  are  unequal  in  length,  and  some  of  them  imperfect,  the  anthers 
opening  by  two  pores  at  the  apex.  The  young  germ  or  pod  is  quite 
hairy,  but  becomes  in  age  a  smooth,  linear,  curved  pod,  4  to  6  inches 
long,  and  containing  twenty  or  more  seeds,  a  depression  of  the  pod  oc- 
curring between  each  of  the  seeds. 

Our  plant  is  related  to  the  Eastern  senna  in  its  botanical  habit  au<l 
resembles  it  in  its  medicinal  virtues,  but  requires  about  one- third 
greater  quantity  to  produce  the  same  effect.  The  Eastern  senna  is  ^ 
cheap  that  there  is  little  inducement  fctr  the  gathering  or  use  of  onr 
native  one.    Platb  IY,  Fig.  1,  an  erdarged  flower )  2,  mature  pods. 

OiiiLEmA  TSiFOLiATA— Indian  Physic. 

A  perennial  herbaceous  plant  of  the  natural  order  jBo^ocea;,  grow- 
ing throughont  most  of  the  States  east  of  the  Mississippi  Biver  in 
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shady,  moist  locations.  It  is  most  abundant  east  of  the  Alleghany 
Moantains.  The  root  consists  of  "  many  long,  slender,  brown  brancbes^ 
proceeding  from  a  thick,  tuber-like  head."  Usually  several  stems  rise 
from  the  same  root ;  they  are  erect,  slender,  smooth,  from  2  to  3  feet 
liigb,  branched  above,  and  very  leafy.  The  leaves  are  in  threes  (trifo- 
liate), each  part  or  leaflet,  having  a  short  stem  or  petiole,  is  mostly  ob- 
long or  lance-oblong  in  outline,  or  sometimes  obovate,  from  2  to  3 
inches  long,  sharp  pointed,  and  the  margins  have  many  sharp,  close 
teeth.  Most  of  the  leaves  are  set  close  to  the  stem  (sessile),  and  have 
at  the  base  of  each  a  pair  of  small  linear-lanceolate  stipules,  like  diminu- 
tive leaves,  decreasing  in  size  from  below  upwards.  The  flowers  grow 
from  the  upper  branches  on  slender  peduncles,  1  to  2  inches  long,  and 
form  a  loose,  open,  corymbose  panicle.  The  calyx  is  tubular  bell- 
shaped,  a  quarter  to  a  third  of  an  inch  long,  with  five  small,  erect  teeth. 
The  Ave  petals  are  inserted  on  the  inside  of  the  calyx  near  the  top. 
They  are  linear-lanceolate,  three-fourths  to  two-thirds  of  an  inch  long, 
spreading^  and  of  a  white  or  pale  rose  color.  The  stamens  vary  from 
ten  to  twenty  in  number,  are  small  and  inclosed  in  the  calyx.  There 
are  Ave  styles  and  ovaries,  which  are  finally  succeeded  by  five  small 
pods,  cohering  at  their  base,  separate  above,  each  valve  containing 
about  two  seeds. 

The  dried  root  is  the  part  used  medicinally,  and  is  of  an  emetic  and 
purgative  nature.  It  has  been  used  as  a  substitute  for  ipecaa  It  was 
employed  by  the  Indians,  and  from  them  the  people  of  the  colonies 
learned  its  properties.  There  is  another  species,  the  OUlenia  stipulaoeOj 
which  has  essentially  the  same  properties.  It  is  gathered  for  commer- 
cial purposes,  to  some  extent,  in  North  Carolina. 

Hamahelis  YiRQiNiox— Witch  Hazel 

A  small  tree,  15  to  25  feet  high  under  &vorable  circumstances,  but 
more  commonly  a  straggling  bush,  10  to  15  feet  high,  growing  in  most 
of  the  States  east  of  the  Mississippi  usually  in  damp  woods  or  on  the 
banks  of  streams.  It  forms  the  type  of  a  natural  order  (Hamamelacece) 
which  includes  about  fifteen  genera  in  different  parts  of  the  world.  The 
genus  Hamamelis  is  represented  in  the  United  States  by  one  species, 
Hamamelis  virginicaj  another  very  similar  one  being  found  in  Japan. 
The  leaves  are  short-stalked,  3  to  6  inches  long,  oval  or  obovate,  slightly 
beart-shaped  at  the  base,  with  the  sides  unequal,  with  straight  con- 
'  spicaous  veins,  the  margins  wavy  or  with  coarse  obtuse  teeth,  and  some- 
what downy  when  young.  The  tree  or  shrub  is  remarkable  for  its  late 
period  of  flowering,  which  is  in  September  and  October  whUe  the  leaves 
are  falling,  and  continuing  on  until  winter.  The  development  of  the 
ovary  or  young  fruit  begins  in  the  following  spring  and  is  not  matured 
Qntil  the  fall.  The  flowers  grow  in  small  clusters  or  heads,  each  with 
a  three-leaved  scale-like  involucre  at  the  base.  The  calyx  is  thick,  fonr- 
parted,and  woolly  on  the  outside.  The  petals  are  four,  strap-shaped, 
nearly  half  to  three-quarters  of  an  inch  long,  and  of  a  bright  yellow 
color.  There  are  eight  short  stamens,  only  four  of  which  are  perfe<!t. 
Tlie  small  hairy  ovary  occupies  the  center  of  the  flower ;  this  Ihialiy 
(develops  into  a  two-beaked,  two-celled,  thick  and  hard  pod,  with  a  siugle. 
Uack,  bony  seed  in  each  cell. 

Both  the  bark  and  the  leaves  are  used  medicinally  in  domestic  prac- 
tiee,  m  the  preparation  of  certain  proprietary  remedies,  and  in  the 
practice  of  physicians.  It  is  stated  that  they  were  used  as  a  remedy 
by  the  IndiaoB.    PzJlTB  YI,  Fig.  l,  flowers  natural  sise;  2,anenlarged 


70  BEPOBT  OF  TEE  00MMI8SI0NEB  OF  AGBICULTUBE. 

LxQUXDAHBAB  BTYBACIPLT7A — Bufcet-gum  /  Bed-gum  ;  Bilstei. 

The  sweet-gnm  is  a  large  tree,  native  in  the  United  States  from  Con- 
necticut westward  to  liliuoiR,  southward  to  Florida  and  Teicas,  thence  iu  to 
Central  and  Southern  Mexico.  It  belongs  to  the  witch-hazel  family 
(namamelaeeas).  It  grows  fh>m  80  to  150  feet  high,  reaching  its  greatest 
development  in  bottom  lands  of  tlie  Lower  MinsissippL  Its  symmet- 
rical, compact  form  and  bright,  glossy,  star-shaped  leaves  make  it  one  of 
the  most  beautiful  trees  of  the  forest.  The  flowers  are  of  two  kinds, 
the  male  and  female  being  in  distinot  dusters ;  the  male  flowers  are  in 
a  raceme  of  small,  globular  clusters  at  the  end  of  the  twigs,  having  very 
many  stamens  intermixed  with  small  scales.  The  female  flowers  sin* 
situated  below  the  male  ones ;  they  are  inconspicuous  at  first,  but  grad- 
ually enlarge  into  a  round  head  or  cluster  of  two-celled  ovaries,  each 
with  two  beak-like  points,  the  whole  when  mature  forming  a  globular, 
spiny  ball  of  about  an  inch  diameter.  The  le>aves  are  from  3  to  6  inches 
in  diameter,  rounded  in  outline,  and  divided  into  from  3  to  7,  msually 
about  5,  pointed  lobes.  They  are  smooth  and  shining,  finely  serrated 
on  the  margins,  and  fragrant  when  bruised.  In  the  warm  portions  of 
the  country  and  in  Mexico  a  balsamic  Juice  flows  fi*om  the  tree,  wbidi 
has  medical  properties.  The  United  States  Dispensatory  states  that 
this  Juice  <<  is  a  liquid  of  the  consistence  of  thin  honey,  more  or  less 
transparent,  of  a  yellowish  color,  of  a  peculiar,  agreeable  oalsamio  odor, 
and  a  bitter,  warm,  and  acrid  taste.  It  concretes  by  time,  assuming  a 
darker  color.  It  is  sometimes  collected  in  the  form  of  tears,  produced 
by  the  spontaneous  concretion  of  the  exuded  juice."  This  resinous 
gum  has  properties  very  similar  to  that  of  the  true  storax  which  is 
yielded  by  an  allied  species  of  Liquidambar  growing  in  Asia  Minor. 
The  gum  of  .our  native  tree  has  been  collected  to  a  considerable  extent 
for  the  preparation  of  chewing  gum ;  it  has  also  been  medicinally  em- 
ployed for  the  same  purpose  as  st/orax,  in  the  treatment  of  oatarrbal 
affeotions  and  of  polmonaiy  complaints.    Platb  VIL 

Gbindelia  bobusta— 6^m-i)Iant 

An  herbaceous  perennial  plant  of  the  order  OompoHtcBj  growing  in. 
Oalifornia.    It  has  an  erect,  leafy  stem,  1  to  2  feet  high,  branching  near* 
the  top,  the  branches  terminated  by  a  single  composite  head  of  flowers, 
somewhat  resembling  the  flower-head  of  saff'ron,  the  body  of  which  i^ 
about  1  inch  across^  with  the  narrow,  strap-shaped,  yellow  flowers  spread- 
ing out  in  every  direction  from  the  margin.    The  leaves  are  alternate^ 
rigid,  mostly  oblong,  the  upper  ones  lanceolate,  the  base  sessile  or' 
partly  clasping  the  stem,  and  the  margins  often  with  coarse  sharp  teeth, 
the  upper  ones  becoming  entire.    The  flower-head,  which  is  usually  re- 
garded as  a  single  flower,  is  reajly  a  compact  mass  of  small  flowers  ot 
two  kinds,  the  inner  ones  having  a  tubular  corolla,  and  the  outer  or  ' 
marginal  ones  having  a  long,  strap-shaped  corolla.     This  cluster  ot 
flowers  is  surrounded  by  an  involucre  of  many  lanceolate-pointed,  greei« 
scales,  whose  tips  are  recurved,  presenting  a  rough  appearance.    Tlii>-=- 
involucre  is  usually  gummy  with  a  balsamic  exudation. 

The  central  flowers  of  the  head  are  generally  infertile  and  are  copi- 
ously supplied  with  fine,  bristle-like  pappus.  The  outer  flowers  or  a  few 
of  them  are  fertile,  producing  a  small,  oblong,  smooth  seed.  This  plants 
is  common  throughout  the  western  part  of  the  State  of  Oalifornia  and 
is  commonly  known  as  gum-plant,  or  sometimes,  but  improperly,  tar-^ 
weed.    There  are  three  or  four  other  species  of  Chinddia  in  Oalifornia^ 
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and  several  more  in  Oregon  and  the  interior,  extending  to  New  Mexico 
and  Arizona.  They  are  all  closely  alike  in  general  appearance  and 
probably  also  in  properties.  The  species  we  have  described  has  some 
reputation  in  California  as  a  medicinal  plant,  particularly  as  an  antidote 
to  the  poisoning  of  the  poison  oak,  Rhus  lobaia  ;  it  has  also  within  a  few 
years  past  been  introduced  into  medical  practice  for  use  in  chills  and 
other  diseases.  Plate  YIII,  Fig.  1^  an  enlarged  disk-flower,  showing 
the  acheniom  sormoni^ted  by  the  rigid,  awl-like  pappns. . 

Ebiodiotton  QJAJTisoBxnoi—Terba  8mta. 

This  is  a  low  shrabby  plant  of  Oalifomia,  growing  from  3  to  5  feet 
high.    The  stems  and  twigs  are  smoothish  and  generally  showing  more 
or  less  of  a  resinous  exudation,  particularly  on  the  vigorously- growing 
twigs.    The  leaves  are  thick  and  rigid,  alternate,  lanceolate  in  form, 
usually  3  or  6  inches  long,  acutish  at  the  point,  and  tapering  at  the  base 
into  a  short  petiole,  the  margins  irregularly  toothed,  smoothish  on  the 
upper  surface,  the  lower  surface  with  a  prominent  fine  reticulation, 
whitened  between  the  veins  by  a  flne  and  close,  woolly  pubescence.   The 
flowers  terminate  the  branches  in  a  panicle,  and  are  collected  in  numer- 
ous small,  rather  crowded,  cymes  or  clusters.    The  individual  flowers 
are  about  half  an  inch  long,  the  calyx  small  and  deeply  divided  into 
five  sepals,  the  corolla  of  one  piece  (monopetalous)  rather  trumpet- 
shaped,  with  the  border  flve-lobed,  its  color  varying  from  purple  to 
white.    Attached  to  the  inner  side  of  the  corolla  near  the  base  are  the 
five  stamens.    There  are  three  threadlike  styles  nearly  as  long  as  the 
corolla,  and  at  the  base  a  roundish,  two-celled  pod  containing  the  seeds. 
The  plant  belongs  to  the  order  Hydrophylldoeas.    The  upper  surface  of 
the  young  leaves  and  twigs  are  covered  with  a  resinous,  balsl^mic  exu- 
dation.   The  under  surface  presents  a  beautiful  network  of  veins  with 
a  fine,  whitish  pubescence  between  them.    The  leaves  have  a  balsamic 
taste,  and  have  long  had  a  local  reputation  among  the  old  Spanish  set- 
tlers in  diseases  affecting  the  mucous  membranes,  as  in  chronic  coughs, 
catarrhs,  consumption,  &c.    Plate  IX,  Fig.  1,  mature  pods. 

EuPHOEBiA  oouoiAjATA-^  Wild  Ipecac;  EufhorUa. 

An  herbaceous  perennial,  belonging  to  the  ovAer  Eu/phorMacece^  grow- 
'^i  very  commonly  in  sandy  or  gravelly  soil  in  most  of  the  States  east 
of  the  Bocky  Mountains.  It  has  a  prostrate,  knotty  rhizoma  or  root- 
stock,  from  which  are  sent  up  one  or  more  stems  which  rise  to  the  height  of 
2  or  3  feet.  These  stems  are  generally  slender  and  unbranched,  except 
iiear  the  top.  They  have  numerous  scattering  leaves  from  near  the  base 
to  the  top.  The  leaves  are  nearly  sessile,  and  varying  in  form  in  differ- 
ent varieties  of  the  plant,  but  usually  quite  narrow  and  linear  or  oblong, 
about  2  inches  long,  and  yielding  a  milky-Juice  when  broken  fipm  the 
stem.  At  the  upper  part  the  stem  divides  into  about  five  prinoipal 
blanches,  surrounded  by  a  whorl  of  five  small  leaves.  These  branches 
A^in  subdivide  in  threes  and  twos,  the  slender  extremities  bearing  each 
ft  small  white  flower.  The  flowers  have  the  peculiar  character  of  this 
order,  being  formed  of  a  small,  cup-shaped  envelope,  called  involucre^  with 
five  conspicuous  white  lobes  or  appendages  on  the  border.  On  the  in- 
terior of  th€^  cup  or  involucre  are  several  small  stamens,  and  rising  from 
tbe  center  of  a  stalk  which  rises  out  of  the  cup  is  the  fertile  flower  with 
^'bree  styles  and  a  roundish,  three-celled  ovary.  The  root  of  the  plant  is 
^ployed  medicinally  to  some  extent,  having  some  of  the  properties  of 
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ipecac,  for  which  it  has  been  snbstitated.  Plate  X,  Fig.  1,  an  enlarged 
flower  showing  the  involacre  in  part,  with  the  stamens,  and  the  ovary 
raised  on  a  stalk  or  stipe  above  tiie  flower. 

Efphobbia  iPBOXOVJkimA— Wild  Ipecac ;  Americcm  Ipecac 

This,  like  the  precedibg  species  (E.  corollata)^  is  an  herbaceoas  per- 
ennial, low  and  tufted ;  numerous  slender  stems  arise  from  a  thick,  irreg- 
ular root,  which  sometimes  penetrates  several  feet  in  the  sand  in  which 
it  grows.  The  stems  are  erect  or  procumbent,  smooth,  from  6  inches  to 
1  foot  long,  and  fork  or  divide  in  twos  several  times.  The  leaves  are 
very  variable  in  size  and  form,  being  sometimes  narrowly  linear,  some- 
times oblong  or  obovate,  and  from  half  an  inch  to  an  inch  and  a  half 
long ;  th^  are  opposite,  sessile,  smooth,  and  entire.  The  flowers  are 
single,  on  peduncles  an  inch  or  more  in  length,  proeeeding  firom  the  forks 
or  axils.  In  structure  the  flowers  and  pods  are  essentially  the  same  as 
those  of  Euphorbia  corollata^  already  described. 

The  plant  grows  in  sandy  woods  and  shores,  near  the  sea  coast,  from 
New  Jersey  southward  to  Florida. 

Like  all  the  species  of  the  genus  Euphorbia  the  stems  abound  in  an 
acrid,  milky  juice.  The  root  is  the  part  which  is  medicinally  employed. 
Its  action  is  similar  to  that  of  the  ofdcinal  ipecac.  Plate  XI,  Fig.  2, 
transverse  section  of  pod;  3,  seed. 

Abjstoloohia  serpent  aria— 'Fir jftma  Bnako^oot. 

A  small  herbaceoas  perennial  plant;  the  slender  stems  are  unbranched 
and  usually  about  1  foot  high,  the  upper  pait  having  abocrt  4  to  6  com- 
paratively large  leaves,  the  lower  part  of  the  stems  naked,  except  near 
the  base,  where  they  give  rise  to  a  few  long-stalked  flowers.  The  leaves 
are  ovate  or  oblong,  with  a  heart-shaped  base,  2  to  4  inches  long, 
smooth  or  smoothish,  rather  acute  pointed,  and  on  short  petioles.  The 
flowers,  of  which  there  are  but  2  to  4,  are  all  near  the  base  of  the  stem, 
on  smallbranches  or  peduncles.  They  are  small,  half  to  three-iourths 
of  an  inch  long,  of  a  purplish  color,  and  a  peculiar  form.  They  are  des- 
titute of  a  calyx,  and  have  a  tubular  corolla,  bent  like  the  letter  S,  nar- 
row below  and  expanded  at  the  top.  There  are  six  sessile  anthers  at- 
tached to  the  sides  of  the  fleshy  pistil.  The  fruit  is,  when  mature,  a 
small  obovate,  6-sided,  G-valved,  capsule  or  pod.  The  flowers  appear 
in  May  and  June  and  the  pod  matures  in  September  or  October.  It 
grows  in  rich,shady  woods,  from  Gonnecticut  to  Indiana,  and  southward 
along  the  Alleghany  Mountains.  From  the  main  root  proceeds  a  mass 
of  slender  fibers  3  to  6  inches  long.  This  is  the  portion  of  the  plant 
which  is  used  as  a  medicine.  There  are  several  other  &ipecies  of  8er- 
pentaria  in  the  Southwest,  which  probably  have  the  same  properties  to 
a  greater  or  less  extent.  There  are  also  two  species  in  Europe  which 
are  there  employed  for  the  same  purposes  as  our  plant.  Although  Ser- 
pentaria  is  an  old  remedy,  it  does  not  appear  to  be  extensively  employed 
at  the  present  time.  Plate  XII,  Fig.  2,  a  flower  enlarged ;  3,  btamens 
on  the  interior  of  the  corolla;  4,  capsule  or  pod. 

ASARUM  OANADENSE— Wild  OingcT. 

A  small  perennial  herbaceous  plant,  growing  in  rich,  shady  woods  on 
hill-sides,  from  Canada  to  the  mountains  of  j^orth  Carolina  and  west 
to  Iowa. 

That  part  which  is  commonly  called  the  root  is  botanically  called-  the 
rhiaoma,  or  a  creeping  underground  stem,  usually  2  or  3  inches  long,  and 
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half  an  inch  thick,  giving  off  fibrooB  roots  from  the  lower  side.  The  ex- 
tremity of  the  root- stock  sends  up  a  pair  of  kidney-shaped  leaves  on 
stalks  6  to  10  inchts  long.  The  leaves,  when  folly  developed,  are  5  to  6 
inches  broad,  and  abont  3  indies  from  the  base  to  the  obtuse  point 
The  margins  are  entire.  The  leaves  and  stalks*  when  young,  are  some- 
what hairy,  becoming  nearly  smooth  in  age.  Erom  between  the  leaves, 
close  to  the  ground  and  terminating  the  root-stock,  there  issues  a  i^ugle 
flower  on  a  drooping  peduncle  1  or  2  ii^ches  long.  This  flower,  when 
fully  developed,  is  about  an  inch  in  length.  It  has  no  proper  corella, 
but  a  bell-shaped  calyx  divided  above  into  three  oblong,  sh«rt-pointed, 
spreading  lobes,  which  are  of  a  brownish-purple  color  inside.  The 
lower  part  of  the  calyx  is  pubescent  externally  and  coherent  with  the 
ovary,  which  above  spreads  out  into  six  radiating  stigmas.  There  are 
twelve  stamens  united  to  thfi  base  of  the  style,  the  anthers  short.  The 
flower  is  usually  buried  among  the  old  leaves  which  cover  the  ground 
where  it  grows.  The  fruit  is  formed  of  the  thickened,  fleshy  calyx  and 
ovary,  divided  into  six  cells,  each  containing»a  number  of  small  seeds. 
The  wild  ginger  belongs  to  the  same  botanical  fomily  as  the  Serpentaria. 
The  rhizoma  or  root-stock  has  an  agreeaUe  aromatic  taste  approaching 
that  of  the  true  ginger,  and  also  somewhat  like  that  of  Serpentaria. 
Medicinally  it  is  a  warm,  aromatic  stimulant  It  has  been  employed  as 
a  substitute  for  ginger  in  combon  domestic  use.  The  leaves  and  flowess 
possess  the  same  taste  and  quality  as  ttie  root-stock. 

It  is  purchased,  by  a  Carolina  Arm,  in  three  forms :  (1)  The  flbrous 
roots  from  large  root-stocks;  (2)  the  root-stock  without  the  fibrous  roots ; 
and,  (3)  the  root-stock  with  the  flbrous  roots.  In  the  flrst  form  their 
aoDQal  average  purchase  is  1,000  pounds :  in  the  second  and  third  forms, 
aboat  5,000  pounds  of  each.  Plate  XIII,  Fig.  2,  flower  enlarged  with 
the  sepals  removed ;  3,  transverse  section  of  the  fruit 

Anemopsis  ciLLrpOBjnox—YerbaMansa. 

A  perennial  h^baceous  plant,  growing  in  Oalifomia,  Arizona,  and 
Korthem  Mexico.  It  belongs  to  the  natural  order  Piperacecd.  It  has 
a  thickish,  creeping  root-stalk,  which  has  a  pungent,  aromatic,  and  as- 
triogont  taste.  From  this  proceeds  a  number  of  oblong  or  elliptical 
leaves,  from  2  to  6  inches  leng  and  half  as  wide,  on  stalks  as  long  as 
the  blade.  These  leaves  are  entire,  obtuse  or  obtuslsh,  with  a  thick 
midrib  and  and  a.two-lobed  or  heart-shaped  base.  From  the  same 
point  also  proceed  one,  two,  or  three  flowering  stalks,  6  to  8  inches  high, 
^hich  are  naked  below,  near  the  top  producing  a  broadly  ovate,  clasp- 
ing leaf,  and  one  or  two  leaves  like  tiie  radic^  ones,  but  smaller,  ter- 
nunating  with  a  conical  compact  flowering  spike,  one-half  to  one  and 
one-half  inches  long.  This  flower-spike  has  at  its  base  an  involucre  erf 
five  or  eight  whitish  oblong  leaves,  which  look  like  petals,  and  are 
about  an  inch  long.  The  true  flowers  are  on  the  conical  receptacle 
above  the  involucre.  They  are  very  small  and  numerous,  each  with  a 
small,  whitish  bract  at  its  base.  Each  flower  has  six  to  eight  stamens, 
and  three  or  four  spreading  stigmas  joined  below  in  a  many-seeded 
ovary. 

The  appearance  of  this  head  or  cone  of  flowers,  with  its  white  invo- 
Incre,  is  much  like  that  of  an  anemone,  and  from  this  circumstance  the 
plant  derives  its  botanical  name  AnevMpsis — ^meaning  like  an  anemone. 
The  root-stock  is  much  employed  by  the  Indians  and  natives  in  a  num- 
ber of  complaints,  being  undoubtedly  useful  for  dysenteiy  and  diar- 
tbea,  from  ike  large  amount  of  tannin  contained  in  it    Flaib  XIY. 
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ARlS-fflaiA  TRIPHTLLA — Wild  Tumip;  Indian  Turnip. 

An  herbaceous  plant,  of  the  natural  order  Ara4:ece^  of  the  claas  of 
£Ddog:eD8,  growing  in  moist,  rich  woods  in  most  parts  of  the  United 
States  east  of  the  Rocky  Mountains.  It  arises  from  a  turnip-shaped 
corm  of  the  size  of  a  small  onion,  usually  sending  up  two  succulent 
leafstalks,  1  to  3  feet  long,  each  of  which  is  terminated  by  three  oblong, 
pointed  leaflets,  2  to  3  inches  long.  The  leafstalks  are  at  the  base,  in- 
closed in  a  loose  sheath,  together  with  a  single  flowering  stem,  which 
is  shorter  than  the  leaves,  and  at  its  summit  produces  the  flowering 
parts,  which  consist  of  a  cylindrical,  club-shaped  ^adix^  usually  about  2 
inches  long,  and  inclosed  in  a  loose,  leafy  envelope,  called  a  spathe,  3  or 
4  inches  long,  with  upper  part  arched  over  the  apadix.  The  $pathe  or 
sheath  is  green  or  veined  with  whitish  and  purple  stripes.  The  apadix 
is  covered  with  small,  closely-sessile  flowers,  those  of  the  upper  portion 
being  male  and  those  of  the  lower  portion  female ;  these,  when  ferti- 
lized, develop  into  a  roundish  mass  of  pulpy  red  fruits.  The  corm  or 
bulb  is  farinaceous,  and  in  the  green  state  imbued  with  an  intensely 
pungent  juice,  which  is  dissipated  in  drying.  The  dry  corm  has  some 
medicinal  reputation  in  various  diseases,  particularly  of  the  lungs. 
Plate  XY,  Fig.  1,  the  corm ;  2,  the  spadix  enlarged,  showing  the  male 
portion  above  and  the  female  portion  below;  3,  matured  fruit. 

Symplooarpus  pcbtidus — Skunk  Odbbage, 

A  perennial  herbaceous  plant,  with  a  cabbage-like  aspect,  with  a 
strong  disagreeable  odor.  It  has  a  thick,  descending  rhizoma,  from 
which  proceeds  a  multitude  of  coarse,  fibrous  roots,  and  a  cluster  of 
large  and  broad,  heart-shaped  leaves,  which  when  full  grown  are  1  to  2 
feet  long,  on  short  petioles  or  stalks.  The  leaves  are  preceded  in  very 
early  spring  by  a  few  flowering  shoots,  consisting  of  a  spadix  and  apathe^ 
which  rise  but  little  above  the  surface  of  the  ground. 

The  apadix  or  receptacle  is  globular,  very  short-stalked,  and  covered 
with  small,  crowded,  perfect  lowers.  These  have  each  four  stamens, 
a  four-angled  style,  and  small  stigma.  In  i^uit  the  receptacle  becomes 
a  globular  mass,  inclosing  the  spherical  seeds  just  beneath  the  surface. 
This  receptacle  of  flowers  and  fruit  is  inclosed  by  a  thick  and  fleshy 
hood  or  ^athe^  3  to  6  inches  in  length,  and  with  the  apex  bent  forward 
like  a  beak.  This  apathe  decays  and  falls  away  in  age,  leaving  the  mass 
of  fruit  exposed.  The  roots  have  long  had  a  domestic  reputation  lor 
some  medicinal  purposes,  and  are  also  used  by  some  of  the  medical  pro- 
fession. Plate  XVI,  Fig.  1,  spathe  and  spadix  just  above  the  surface 
of  the  ground;  2,  mature  spadix,* with  a  section  removed  showing  the 
seed  cavities. 

NOTES  ON  GEASSES. 

JOHNSON  GRASS  IN  MONTANA. 

The  division  received,  in  September,  samples  of  a  remarkably  vigor- 
ous growth  of  Johnson  grass  {Sorghum  halapense)  from  Mr.  William 
Story,  of  Miles  City,  Mont.,  accompanied  with  the  statement  that  it  had 
apparently  caused  the  death  of  several  head  of  cattle  on  his  land  and 
on  that  of  a  neighbor.  He  states  that  but  a  very  small  quantity  was 
eaten,  as  the  cattle  were  not  allowed  to  stay  long  in  the  field.  They 
died  so  suddenly  that  the  opinion  was  formed  that  there  was  something 
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peculiarly  poisonous  abont  the  grass.  We  are  at  a  loss  to  account  for 
this  circamstauce  except  on  the  supposition  that  the  cattle  were  turned 
suddenly  from  a  poor  pasture  on  to  the  luxuriant,  succulent  growth  of 
Johnson  grass,  and  that  the  amount  eaten  was  greater  than  supposed 
and  caused  hoven,  or  that  distending  of  the  stomach  from  gas  formed  by 
fermenting  food,  such  as  happens  frequently  .when  cattle  eat  too  freely 
of  green  clover.  This  opinion  is  condrmed  by  the  fiact  that  although 
the  grass  has  been  cultivated  in  tiie  South  for  forty  or  fifty  years,  no 
similar  charges  have  been  made  against  it.  One  thing  seems  settled  by 
this  information,  namely,  that  Johnson  grass  will  endure  a  cold,  north- 
ern climate,  as  in  the  cases  mentioned  the  seed  was  sown  the  preceding 
year,  and  tne  grass  seems  to  have  been  uninjured  by  the  frost. 

Another  point  would  seem  to  be  that  the  chief  value  of  this  grass  is 
as  a  hay-making  grass,  for  which  puri>ose  it  should  be  cut  several  times 
during  the  season,  ana  that  grazing  on  it  should  be  managed  with  cau- 
tion. 

BiJNT  AUaXJSTIMB  OBASS. 

From  Mrs.  J.  A.  Blanchard,  Umatilla,  Fla.,  we  learn  that  Stenotaph- 
rum  americanum  is  called  in  that  section  Saint  Augustine  grass,  prob- 
ably from  its  common  occurrence  about  that  city,  as  it  is  elsewhere  on 
the  coast  in  Florida  and  in  South  Oarolina.  It  seems  to  be  planted  for 
a  lawn  grass.  By  dividing  the  stems  and  putting  two  or  three  in  a 
place,  it  soon  makes  a  close,  firm  sod  of  coarse  grass,  which  is  green^ 
thtoagh  the  year.    Horses  do  not  seem  to  like  it. 

Iia>IAN  AOLLET. 

Under  this  name  we  have  received  from  two  or  three  sources  in  the 
West  one  of  the  so-called  bunch  grasses,  which  is  botanically  called 
Smeoma  euspidataj  and  figui^d  in  the  Annual  Report  for  I8dl-'d2.  Mr. 
William  Lewman,  of  Gannon ville,  Utah,  says  it  is  one  of  the  most  nutri- 
tioQB  grasses  he  has  ever  seen  and  is  very  early  and  hardy.  It  grows 
aboQt  2  feet  high  and  is  very  prolific  in  seeds,  which  the  Indians  gather 
and  use  for  making  bread.  He  says  that  this  grass  alone  is  equal  to  the 
^t  hay  of  other  kinds  with  grain  added,  and  that  horses  can  do  good 
work  on  it  without  gt*ain.  It  grows  in  all  the  country  from  Kansas 
^est  to  the  Pacific,  especially  in  the  arid  regions,  and  is  an  important 
gnus  in  the  native  ranches.  Although  it  grows  in  very  arid  soil,  yet  it 
improves  in  size  and  thrift  whenever  it  is  near  water  or  can  be  irrigated. 
It  1b  deserving  of  extended  trial  in  the  West. 

OBOW700T« 

Two  species  of  grass  in  the  Southern  States  have  received  the  name  of 
crowfoot,  viz,  El^mine  indica  and  Elemine  wgyvtiaca.oVj  as  it  is  some- 
times called,  DactyloUEnium  mgypticum.  Dr.  U.  W.  Kavenel,  of  Aiken, 
^*  0.,  states  that  in  the  lower  and  middle  portions  of  that  State  the 
name  of  goose-grass  is  generally  applied  to  the  former  grass,  while  the 
jatter  is  universally  called  crowfoot.  The  former  {E,  %ndioa\  he  says, 
is  confined  to  rich  waste  places  and  old  yards  and  gardens,  and  is  rarely 
or  never  seen  in  ordinary  cultivated  fields,  and  is  never  used  for  hay  be- 
c&Qse  it  is  found  only  in  tufts  and  sparsely,  whilst  the  latter  {E.  cegyp- 
^ca)  is  as  abundant  as  crab-grass  (Panioum  $a/i/^inale)  in  all  cultivated 
flclds.  and  it  is  commonly  used  for  hay. 

This  is  an  important  distinction,  which  ought  to  be  generally  known 
and  noticed  in  our  popular  account  of  these  grasses. 
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FUNGOUS  DISEASES  OP  PLAOTS. 

[This  chapter,  giviDg  outliDeB  of  certain  fiingous  diseaaes  of  plants,  with  remaikk 
npou  tho  application  of  remedii  8,  was  prepared  oy  the  Assifitant  Botaaifit|  F.  Lamaou 
Scribner.  ] 

It  is  tho  parpose  of  this  chapter  to  present  in  general  terms  the  lead- 
ing characters  of  same  of  the  chief  groups  or  more  destructive  species 
of  fangi,*  a  knowledge  of  which  is  of  the  first  impprtanoe  in  seeking 
means  for  their  destruction.  It  will  be  understood,  of  course,  that  there 
are  many  plant  diseases  which  must  receive^ special  Investigations,  both 
in  the  field  and  in  the  laboratory,  before  any  definite  conclusions  can  be 
reached  respecting  their  nature  or  the  remedies  that  should  be  employed 
against  them. 

In  spite  of  the  fact  that  our  cereal  and  other  crops  of  the  florm  and 
orchard  are  damaged  to  the  extent  of  many  millions  of  dollars  annu- 
ally by  the  attacks  of  fungi,  there  has  been  very  little  done  towards  in- 
stituting experiments  to  find  means  to  guard  against  them.  They  are 
scarcely  less  destructive  than  are  our  insect  foes,  for  there  is  hardly  a 
plant  that  does  not  support  at  least  one  of  these  minute  parasites,  while 
the  greater  number  are  obliged  to  nourish  a  score  or  more. 

^he  injury  they  occasion  has  generally  been  accepted  as  inevita- 
ble. People  have  seen  their  crops  destroyed  by  the  several  blights, 
the  various  mildews,,  the  numerous  rusts,  smuts,  and  early  rots,  all 
diseases  caused  by  fungi,  and  have  stood  by  inactive,  deeming  them- 
selves powerless  to  prevent  those  things.  This  feeling  has  been  fos- 
tered by  the  assertion  that  those  diseases  were  wholly  due  to  atmos- 
pheric causes — an  expression  so  frequently  made  and  insisted  upen  that 
it  has  become  the  settled  belief  of  many.  Eecent  progress  in  botanical 
science,  however,  has  demonstrated  the  fallacy  of  this  view  by  discov- 
ering the  real  sources  of  the  evil,  and  what  was  formerly  involved  in 
mystery  is  now  known  to  be  due  to  a  class  of  objects  which,  in  their 
growth  and  development,  are  amenable  to  the  same  laws  that  govern 
all  organic  bodies.  These  objects  may  be  compared  to  weeds,  which 
instead  of  robbing  useful  plants  of  their  food  supply  in  the  soil,  take 
directly  from  the  plants  themselves  the  food  they  have  prepared  for 
their  own  nourishment. 

We  must  not  commit  the  eiTor  of  assuming  all  plant  maladies  to  be 
due  to  fungi.  Other  causes  may  produce  disease,  and  the  question  of 
determining  this  cause  is  by  no  means  so  easy  as  some  suppose ;  in  gen- 
eral terms,  however,  plant  diseases  may  bo  classed  as,  1st,  those  arising 
from  physical  or  chemical  causes ;  2d,  those  due  to  the  attacks  of  in- 
sects ;  and  3d,  those  occasioned  by  fungous  parasites.  These  several 
causes  may  unite  in  bringing  about  a  diseased  condition  of  a  plant  so 
that  it  becomes  impossible  to  assign  the  origin  of  the  trouble  xo  eithei* 

...  <ti         '  -  • 

*  A  fan^s  (plnral  fnngi)  is  a  plant  of  low  organization,  having  a  vegetative  and 
re prod4ictiye  system,  bnt  whoUy  destitute  of  green  coloring  matter  (omorophylle). 
The  species  are  either  parasitic,  feeding  on  living  plants  or  animals,  or  sapropHytic, 
deriving  their  nourishment  from  dead  or  decaying  substances. 

The  vegetative  system  generally  consists  of  elongated,  slender,  thread-like  celln, 
or  hyphffi,  collectively  termed  myocUum.  The  mycelium  of  the  parasitic  species 
l^rowB  either  upon  or  within  the  tissues  of  the  plant— -called  the  host  plants-support- 
ing it.  There  is  much  similarity  in  the  mycehum  of  the  different  fungi,  but  m  ihe 
reproductive  system  there  is  great  diversity)  c^d  ^^®  peculiarities  of  structure  and 
devejopment  in  the  fruit  affom  the  essential  characters  of  classification.  Whatever 
the  diversity  may  be,  however,  in  the  leproduotive  system,  the  universal  object  is  the 
iDxmatioB  os  tiM  q^xe»  an  wgtai  analogoiit  to  th«  mm  of  Aifhor  plMUSi 
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one  alone.  It  not  nnfireqaently  happens,  also,  that  the  symptoms  of 
a  disease  caused  by  insects  are  very  similar  to  those  induced  by  fungi, 
making  it  a  difficult  matter  to  trace  the  malady  to  its  real  source.  The 
closest  microscopical  examination  is  sometimes  necessary  to  determine 
which  are  the  aggressors.  When  inserts  and  fungi  are  both  i)resent  in 
a  particular  disease,  as  they  not  infrequently  are,  who  is  to  say  which 
»re  the  most  active  agents  in  the  caset  The  closest  study  of  ^e  ento- 
mologist and  the  mycologist  may  result  only  a  conflict  of  opinions. 

Unquestionably  insects,  by  wounding  the  bark  or  leaves,  or  by  other- 
wise affecting  the  vitality  of  the  tree  or  plant,  pave  the  way  for  the  at- 
tacks of  fungi,  whose  growth  and  activity  continue  the  injury  already 
begun.    A  debilitated  condition  of  the  plant,  arising  from  the  lack  of 
proper  or  insufficient  nourishment,  an  excessive  vegetative  growth,  sud- 
den changes  of  temperature,  or  an  undue  amount  of  moisture  in  the  soil 
or  air,  and  even  certain  electrical  conditions  of  the  atmosphere,  may, 
singly  or  together,  invite  the  growth  of  these  minute  parasites,  which  no 
one  doubts  are  the  ultimate  cause  of  the  injury  occasioned.    It  is  now 
well  known  that  many  plant  diseases  are  directly  due  to  the  attacks  of 
these  parasites,  for  certain  plants  are  afiected  with  peculiar  fungous 
forms,  whatever  may  be  their  physical  condition  or  surroundings.    If 
'  these  diseases  be  wholly  due  to  atmospheric  causes,  why  were  not  the 
vineyards  of  Euroi)e  "  struck"  with  mildew  before  the  introduction  of 
the  Peranospora  of  the  vine  into  that  country  t    Or  wny  has  the  blaek 
rot  of  the  grapes,  so  destructive  here,  never  been  observed  aciross  the 
Atlantic  f 

It  is  true  that  many  diseases  can  be  avoided  by  keeping  the  plants  in 
full  vigor  of  growth ;  as  a  man  may  escape  a  contagious  disease  by  care- 
folly  attending  to  his  physical  condition,  acquiring  a  degree  of  vitality 
safl&cient  to  resist  infection.  The  plant  diseases  in  question  are  chiefly 
infections,  and  the  laws  that  apply  to  animals  in  such  cases,  are,  in  the 
mun,  applicable  to  plants. 

When  we  have  learned  that  a  disease,  in  its  aggravated  form  at  least, 
is  dne  tp  a  species  qf  fungus,  it  must  not  be  implied  that  we  are  pre- 
pared to  advise  remedies  or  preventives.  To  determine  tjiese,  one 
mnst  learn  the  life  history  of  the  parasite,  its  method  of  nutrition, 
growth  and  propagation,  and  the  varied  forms  or  conditions  under  which 
it  perfects  its  spores  or  fruit ;  the  manner  of  distribution,  exactly  how 
it  comes  upon  or  enters  the  affected  plant,  and  its  means  of  continuing 
its  existence  from  year  to  year.  These  are  all  points  of  the  greatest 
economic  and  practical  importance  in  this  connection,  and  yet  they  are 
the  very  points  about  which  the  mycologist  knows  least.  The  reason 
for  this  is  IJiat  the  vegetative  portion  of  the  fungus,  the  mycelium,  af- 
fords few  points  for  classification,  so  the  systematic  student  has  confined 
Mmself  chiefly  to  the  fruiting  forms  which  present  the  more  positive 
characters.  When  the  fungus  begins  to  show  its  fruit,  however,  tlio 
disease  has  passed  beyond  control,  the  mischief  is  dene,  for  in  mo.si 
cases  the  mycelium  has  been  long  at  work  absorbing  unto  itself  the  pre- 
pared jaices  of  the  host  plant. 

Thanks  to  the  patient  industry  of  a  few  scientific  workers,  chiefly 
private  students,  the  life  history  of  a  number  of  injurious  fungi  has 
been  fully  traced.  This  is  the  case  with  the  grape  mildew  (Perono9pora 
^iticola)  and  the  rose  mildew  {Sphaerotheca  panno8d)j  so  that  these  are  no 
longer  the  dreaded  foes  they  once  were.  Efficient  remedies  for  keeping 
these  diseases  in  check  are  now  generally  known. 

Bvery  fungus  is  produced  from  a  spore  (seed),  and  wherever  a  fan- 
gus  is  found  it  is  as  certain  that  its  devdopment  was  preceded  by  a 
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spore  as  that  the  oak  tree  had  its  origin  in  the  aoom.  These  spores  are 
'^11  microscopic  in  size,  some  being  so  small  that  very  high  powers  are 
required  to  see  them  at  all,  and  they  are  nsnally  formed  in  sucb  im- 
ineiise  quantities  that  the  number  produced  by  a  single  individual  is 
absolutely  inconceivable.  The  spores  are  very  light,  and  when  dry. 
may  be  distributed  by  the  slightest  breath  of  wind.  The  wonder  is 
thut  any  plant  escapes  them.  Were  it  not  that  occasionally  certaiu 
i'tctors  operate  to  prevent  their  distribution^  and  that  their  germinatiop 
tisitaily  depends  upon  a  peculiar  combination  of  circumstances,  these 
fungi  would  quickly  effect  the  complete  destruction  of  our  crops. 

If  a  fungous  disease  appears  suddenly  in  any  given  district  or  section 
of  the  country,  it  is  simply  an  indication  that  the  temperature  or  other 
atmospheric  conditions  have  been  favorable  to  the  growth  or  develop- 
ment of  the  Aingus,  the  germs  of  which  were  already  present.  If  we 
can,  by  any  means,  prevent  the  spores  of  flingi  firom  gaining  acoess  to 
the  plants  upon  which  they  are  parasitic,  there  would  be  no  surer  wcf 
of  checking  their  ravages.  To  do  this,  however,  except  in  a  small  way. 
seems  impracticable.  In  practice  the  efficiency  of  this  plan  is  well 
demonstrated  by  the  means  often  employed  to  prevent  the  blacl^  rot  of 
grapes,  i.  0.,  by  inclosing  the  growing  clusters  in  paper  bags. 

With  few  exceptions,  dryness  is  incompatible  with  the  development 
of  fhngi,  moisture  is  a  sine  qua  non  to  their  growth.  In  very  diy 
countries  they  are  rare,  and  during  seasons  of  protracted  drought  littie 
Is  to  be  feared  from  their  attacks.  Heavy  dews,  rains,  fogs,  and  a  warm 
atmosphere  saturated  with  moisture,  on  the  other  hand,  most  favor  their 
development.  If  we  can  keep  our  plants  free  from  all  moisture^  par- 
ticularly from  the  condensation  of  dew  upon  their  surfaces,  we  will  se- 
cure immunity  from  the  attacks  of  some  of  our  worst  fringous  enemies. 
That  this  is  true  of  the  grape  mildew  {Peronomara  vitioola)  is  attested 
by  the  experiments  of  Mr.  Saunders,  who  effectually  prevented  the 
growth  of  this  fungus  by  placing  over  the  vines  a  temporary  board 
shelter  extending  a  foot  or  so  each  side  of  the  trellis.* 

Colonel  Pearson  states  that  by  this  simple  contrivance,  substituting 
for  boards  a  muslin  covering,  he  has  also  protected  his  grapes  from  the 
black  rot.t 

As  the  growth  of  weeds  mav  be  checked  by  not  allowing  them  to  go 
to  seed,  so  may  the  ravages  of  fungi  be  diminished  by  preventing  the 
ripening  of , their  spores.  In  some  cases  it  may  be  practically  impossi- 
ble to  accomplish  this,  but  there  are  many  species  whose  ftirther  pro- 
pagation might  be  prevented  with  comparative  ease  by  destroying  them 
before  the  spores  are  matured.  In  fact,  this  is  apparently  our  only 
hope  in  contending  with  certain  species,  as,  for  instance,  the  olaok  knot 
and  the  smut  of  Indian  corn.  In  his  paper  on  the  black  knot,|  Dr. 
Farlow,  in  speaking  of  the  prevention  of  tiie  disease,  says : 

From  the  knowledge  that  the  knot  it  a  contagions  disease,  oansed  by  a  ftrngas 
whose  ascospores  are  ripened  in  midwinter,  and  whose  mycelium  does  not  extend  Tor 
more  than  a  few  inohes  below  the  knots,  and  bearing  in  mind  that  the  Aingns  is  in- 
ili^^enous  on  certain  of  oar  native  species  of  Pronas,  the  remedy  is  obvious.  When  a 
knot  makes  its  appearance,  the  branch  should  be  ont  off  a  short  distance  below  the 
flight  swelling  of  the  stem,  which  is  found  Just  below  the  Icnot.  When  out  off  the 
branches  should  be  burnt  to  prevent  the  spores  from  spreading  the  disease;  for,,  al- 
though the  asoi  have  but  begun  to  form  when  the  branch  is  cut  off,  thev  wiU  grow 
and  npeu  their  spores  even  when  separated  from  the  trees,  as  we  know  m>m  experi- 
ence.   The  question  arises  as  to  the  beet  time  for  cutting  off  the  diseased  branches. 

*Agri.  Repi.  for  1861,  p.  498. 

t  Bee  article  by  Col.  JLIex.  Pearson  in  the  present  report. 
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a.3  skeuuBbomid  he  takta  ac*  descrrj  tbe  t:b;<tt  ciberrr,  tbr  it.rc  cbccx.  A2»d  lire  x .  .-. 

•  ^:<7Tmazs  wikovs  and  -vbfiDcvvr  be  rikO*  i^icazi:  vrr  Kitsrijc  fae  x»{n  ^nr-  m  <^^m  r 


In  respe^Tt  to  the  smzi  of  IiKiisji  of^ru.  vLici  5:  lobably  caTii«e<  a  greikt-eir 

I068  TO  our  e«>eml  trc^its  liaji  a^t  Mi^r  fur^ri-sw  Utt  sizie  pr^f^niie  2lii>i 

be  followed  &$  in  ibe  c&$e  c*f  tht  h.h^k  kiK^t.  ii&iselv.  iLe  iotaI  dtt».ira(^ 

tian  of  tte  a^ectcd  pfkrt&    It  h^s  laM-ii  dciii:*iiSir&icxi  iLas  iLe  fim^ru^ 

<— ^f^^g  th'.A  diatmae  ,  Trtu^^*  Zem  jiey*  ^L'ej^  ii>e  oom  wiiiie  Tei  To:iug. 

tends*. »i>d  gksnxnuA^iziig.    ^S^ix^n  fiuij  eKA :  lisbtd  wiiLid  iht  sn]  poniL^ 

plant  the  funguB  eoiiLJiiieB  to  livtr  &(  ii^  exx>cIl^«e  ftud  g7x»w  wixh  ii.> 

pDvtlu  extending  cpvaAi  throiirii  the  Fiem  &s  tite  laner  eiong^ues, 

until  tbe  proper  tiiDe  oc^dos  for  11  to  b;^eA^  u^nh  trom  tbe  excreeoeiDoetf* 

▼lu^  it  iorms.  ax«d  perfect  a  x>ew  crop  oi  spctf^M.    Tbe  spar»  are  pio- 

dneed  iDdisciinuiiatelT  ji'^tm  li^e  kiov^js.  sZft^n^  a^  ^:)werB  of  the  com, 

but  chiedy  nr«oa  the  ian«'.    Sc»>ii  ikfi^j  ti^e  tAssicis  aT»r«ear  the  r^laater 

sboold  go  tliTXK:.2:b  the  oora-fcjd  &i.d  cajfeizi-^T  eYAT.iije  iLe  stalks  for 

tepecnliar  jyid  ireil-kiK>v7i  exei^&gtDeDeias  tLat  are  iit^  nrst  ooxvanl 

muuftatatioQ  <^  the  pres^i*cie  oi  tLe  mn^-n^  aiid  cm  o5  ai>d  bum  erwy 

fxtxeeoEDto^    He  maj  do  lirue  towajd  savii.^  tbe  pre^tezit  crv^p.  bot  m 

tUs  vay  he  will  prevent  the  diSHe^iz^uon  oi  s:il.:c*ns  of  tlieM  ftin|ras 

spoiM,  aod  do  mocb  towani  txie  preve2iLi<:i;  of  tLe  contmuanoe  and 

^iwd  <rf  tl>e  eriL* 

Hie  aoakinir  of  seed  wiieat  in  a  scIaiSoQ  of  sirDT>^  brine  orblneTitrioI 
for  the  prevention  of  ssmt  oi  wheat  is  of  no  av«  ]  m  tLe  c&sie  of  the  Sam 
of  Indian  earn,  as  shown  by  the  eij^eiimentt  k.4  Pi»iL  W.  A-  Heniy-t  If 
tbft  groard  were  ab«ji:ite]y  fe>be  froaa  trie  ?:>:  .'^^  of  corn  ssau  liie  aoak- 
iD^orcieaniii^  of  the  eeed  woald.  i£;ast  Lkrly.  be  a  fcrrber  safefnard 
acainst  tbe  ni^^eaiy.  as  xhii  titsaimcnt  woujO.  in  aH  pn>li^t>iiItT  free  the 
gnins  from  any  adhering  ^»area. 

Kaaj  fongi  ha^^  a  limited  period  of  growth,  or  develop  only  at  eer- 
tain  seasons  of  the  year.  A  l^vkdge  of  tLeir  habits  in  this  rH^peet 
n«j  be  taken  advantage  oi  in  gnajdiiLg  agaiIL^t  or  avo:a:^g  certain  plani 
ffiitttta.  Estriy  planum g  m^y  s«c:m«  a  crcp  az^arost  the  ravairtis  of  a 
late  growing  foiigna,  whije  the  aiX^cksctf  an  early  ftingus  may  be  avoiu^i 
by  porming  an  opposite  eonrae. 

It  has  been  di<i«x>verHi  that,  in  the  rcmnd  of  their  existence,  many  c" 
tke  mjuiions  fdngi  require  the  saj»rK>rt  of  widrly-diferent  sj»e<?ir5  •:»• 
plants.    La  one  of  their  stages  of  dcve!  opzjen:  ihey  il^j  irir^?;!  f.>L- 
^aloable  plant,  while  in  anoiiier,  or  **  alternate  "^  condition,  their  h  l 
may  be  upon  some  worthless  weed. 

A  parasitic  fungus,  of  the  genos  B4ateiuu  which  produces  pr^inii  « 
ftCQriy  boDches  nj^an  the  under  snrfaoe  of  tee  leaves  of  apT«le  ixyv^.  r 
tiiely  destroying  the  fui:age  when  abandiLiit.  has  its  "-a^T^ni^itf  "*  2  •: 
DpoD  the  common  red  ced^ir  in  the  so-called  ••  c^i^^r  ai«:le^~     To^  s]  *  :— 
<>f  the  form  growing  on  the  appie  leaves  will  do:  germitate  eic-^:*:  i 


*Ptek,  34t)i  H^efA.  X.  T.  State  Mu.  Sat.  Hit^  p.  S7.    Sm,  also,  BeaM-T  in  B^^>:i 
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fall  upon  the  leaves  of  the  cedar,  and^iHoe  versa^  those  prodnced  on  the 
cedar  will  only  vegetate  upon  the  apple  tree,  or  some  closely-relat<Ml 
plant.  The  conclusion  naturally  follows  that  if  we  would  preserve  our 
orchards  from  the  attacks  ot  the  Roestelia  we  must  exterminate  the  red 
cedar  that  supports  the  '^  cedar  apples.''  This  is  not  an  isolated  exam- 
ple of  alternation  of  forms  upon  different  host  plants ;  others  are  known, 
and  it  is  probable  that  there  are  many  yet  to  be  discovered.  Further 
information  in  this  direction  will  no  doubt  suggest  remedies  for  phuit 
diseases  that  now  seem  wholly  beyond  our  control. 

Another  way  of  checking  the  ravages  of  fungi  is  to  destroy  their  so- 
called  '^winter  spores,"  spores  which  are  designed  to  continue  their 
existence  through  the  cold  season.    These  winter  spores  are  known  only 
in  a  few  instances,  owing  to  the  diflBculty  of  tracing  their  formation. 
The  winter  spores  of  the  grape-vine  mildew  are  formed  in  the  tissues  of 
the  leaves,  probably  also  in  the  dead  fruit  when  that  is  attacked,  and 
in  these  they  remain  through  the  winter  or  until  decomposition  sets 
them  free.    It  is  now  believed  that  the  fungus  which  causes  the  Amer- 
ican black  rot  (genus  Phoma),  maintains  its  existence  through  the  win  - 
ter  in  an  acigerous  form  (the  mature  or  perfect  form  of  the  Plioma)  itfc- 
the  rotted  and  fallen  grapes.    From  the  consideration  of  these  facts.  -» 
the  importance  of  destroying  all  the  fallen  grape  leaves,  berries,  ancl^ 
trimmings  from  the  vines,  which  are  often  allowed  to  remain  wher^ 
they  fall,  is  suflSciently  evident* 

In  addition  to  these  winter  or  resting  spores,  which  resist  the  seven 
of  the  cold  season  and  continues  the  existence  of  the  fungus  from  on 
year  to  the  next,  there  are  many  species  whose  vegetative  portion,  o 
mycelium,  is  perennial,  living  and  continuing  their  growth  more  or  les 
actively  through  the  winter  months  in  the  tissues  of  the  host  plant.  Fo  ::* 
obvious  reasons  fungi  of  this  character  are  more  diiScult  to  destroy  thaK:^:^ 
the  annual  species. 

There  is  another  matter  relating  to  the  habit  of  growth  of  fungi  tha  ^ 
must  be  considered  in  connection  with  the  employment  of  remedies  fo  :^ 
plant  diseases,  and  this  is  whether  they  grow  within  the  tissues  of  th^ 
host  plant  or  only  upon  its  surface.  Those  of  the  first  class  are  by  fa^:^ 
the  most  numerous,  and  they  are  also  the  most  diflicult  to  contend  with- 
for,  when  once  established  within  the  tissues  of  the  host,  little  can  b^ 
done  to  check  their  ravages. 

The  white  mildew  or  blights  (order  Peri^oriacece)  includes  specie^ 
growing  wholly  upon  the  surface  of  the  plants  they  attack.  IFnless 
cnrriug  in  great  abundance  they  are  not  especially  injurious,  and  the; 
may  be  destroyed,  if  promptly  attended  to,  with  comparative  ease.  Th 
mycelium  consists  of  long  cobweb-Uke  threads  which  cling  closely  t 
the  infested  part,  imbibing  nourishment  by  means  of  small  projection 
known  as  haustoria  or  *'  suckers.'' 

The  PerisporidcecB  produce  two  forms  of  spores.  The  mycelium  a^ 
first  sends  up  vertical  threads  or  branches  which  divide  into  a  numbed 
of  squarish  or  ovoid  cells.  The  topmost  cell  falls  away  and  those  belo^cis: 
follow  in  rapid  succession.  These  constitute  the  summer  or  oidiuttm^^ 
spores.  They  are  so  small  and  light  that  they  are  easily  dispersed  by^ 
the  winds,  and  when  they  alight  upon  a  suitable  place  they  quickly  ger^ 
minate,  and  in  this  way  the  mildew  is  rapidly  propagated. 

Later  in  the  season  another  and  more  complicate  form  of  spore 


*  The  praotioal  yalae  of  this  vineyard  clearing  is  shown  by  the  experience  of  Colo — 
nel  Pearson,  who  belieyes  it  to  be  the  surest  and  most  praotioal  method  of  preventinff 
both  the  black  rot  and  the  mildew.  See  article  on  "GBape  rot- and  giape  mildew,^ 
in  this  Tolume. 
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)daced  by  a  peculiar  sexnal  process.  These  late  spores  are  incased 
finn  covering,  or  peritheoiOj  that  serves  to  protect  them  from  the  exi- 
icies  of  the  winter  season.    Before  the  connection  between  these 

0  frniting  forms  had  been  determined  the  first  was  classified  in  a  dis- 
ct  group,  designated  nnder  the  generic  name  of  Oidium.  The  early 
geof  the  white  mUdew,  often  so  injurious  to  our  grape-vines,  has  been 
scribed  as  Oidium  tuckeri^  a  species  which  has  seriously  ravaged  tlie 
leyards  of  Europe.  Whether  the  Oidium  of  this  country  is  the  same 
that  of  Europe  has  not  been  proven,  but  Dr.  Farlow  has  shown  that 
5  so-called  "  Oidium  tuoJceri  "  of  this  country  is  only  the  summer  or 
lidial  state  of  a  species  of  Uncinula*  ( {7.  ipiralia). 

Oidium  leuoooanivm  bears  a  similar  relation  to  the  well-known  <'  rose 
Idew"  and  "gooseberry  blight''  (Sphasrotheca pannosa).  In  point  of 
ary  occasioned,  this  si)ecies  is  quite  as  injurious  as  the  Uncinula  of 
)  grape-vine.  It  is  a  serious  enemy  to  rose  culture;  it  is  reported  as 
DmoD  on  the  peach  in  Galifornia  and  upon  the  cultivated  raspberries 
Iowa.  From  widely  distant  localities  it  is  reported  as  doing  mach 
mage  to  the  gooseberry,  attacking  not  only  the  leaves  but  the  fruit 
well.  We  have  received  gooseberries  from  Utah  almost  wholly  en- 
oped  in  the  brownish  felt-Uke  growth  of  the  mycelium  of  this  fungus. 
tier  species  of  this  group  prey  upon  the  leaves  of  the  cherry  and  ap- 

1  orupon  the  foliage  of  various  forest  trees.  One  produces  the  white 
Idewj  so  common  late  in  the  season  on  the  leaves  of  the  lilac,  another 
Djanous  to  the  late-grown  peas.  It  is  needless  at  this  time  to  fur- 
ir  extend  the  list 

be  specific  for  white  mildews  is  the  flowers  of  snlplinr,  and  if  used  when  the  fungi 
t  make  their  appearance,  it  wiU  st^y  tlieir  ravages.  This  remedy  is  best  applied 
h  a  beUows  and  when  the  aiTected  plants  are  wot  with  dew  or  rain.  Tlie  sexual 
res  are  BO  weU  protected  that  when  once  formed  they  require  a  more  violent  rem- 
.  The  summer  spores  are  naked  and  thin- walled  and  are  easily  reached  by  snl- 
I.  The  incased  spores  of  late  autumn,  designed  to  carry  the  species  over  the 
ter,  and  the  naturiu  exposure  of  the  leaves  to  moisture  and  frost,  only  prepare  the 
thecia  for  the  escape  of  the  spores.  The  placing  of  the  infested  parts  in  a  com- 
)  beap  would  only  aid  in  the  preservation  and  distribution  of  the  spores.  The 
I  method  is  to  bum  all  mildewed  parts  of  the  plants  and  thus  bring  an  end.t 

Jnlike  most  fungi,  hot,  dry  weather  appears  to  favor  the  development 
the  white  mildew. 

fany  of  the  diseases  of  our  fruit  orchards  might  be  remedied,  or  at 
3t  diminished,  by  raking  together  and  burning  the  leaves  as  soon  as 
y  have  all  fallen.  Within  the  substance  of  the  leaves  the  spores 
a  number  of  injurious  fungi  are  supposed  or  known  to  hibernate, 
ove  all,  these  leaves  should  not  be  used  as  material  for  compost,  for 
8  probable  that  this  would  only  servo  the  better  to  preserve  the  vi- 
ty  of  the  spores  through  the  winter.  The  plan  of  raking  up  the 
^es  and  burning  them  has  been  especially  recommended  as  a  means 
checking  the  growth  of  the  apple-scab  fangus  and  the  pear-tree 
b.  In  respect  to  the  latter  disease,  it  is  not  confined  to  the  leaves 
I  fruit,  but  extends  to  the  young  shoots  also.  When  the  shoots  arc 
Kited  they  roust  be  removed  with  the  knife  and  destroyed  along  with 
leaves.  Great  care  must  be  taken  in  selecting  grafts.  They  should 
'er  be  taken  from  trees  diseased  with  the  scab,  as  it  has  been  x)roven 
it  the  disease  can  in  this  way  be  transferred. 

^  this  disease  be  taken  early,  say  at  the  time  of  the  formation  of  the 
lidial  or  summer  spores  (the  only  spores  so  far  known),  the  direct 

*  Farlow  in  Bull.,  Bussey  Inst. 

tDr.  Halsted,  in  Proceedings  American  Fomological  Society,  1883. 
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applicatiou  of  some  fungicide  might  prove  beneficial.    Experiments 
alone  will  prove  the  usefulness  of  this. 

The  leaf-spot  disease  of  the  pear,  or  ''leaf  brownness,"  as  it  has  been 
termed,  is  a  common  disease  here,  and  has  been  reported  as  being  very 
c1o8tnictivc  in  some  parts  of  Europe.  The  fungus  causing  it  is  Uot- 
iMera  meHpilu  It  attacks  the  leaves  and  young  shoots,  and  the  writer 
1ms  observed  it  on  the  ripe  fruits,  spotting  them  badly. 

As  a  measure  against  the  spread  and  appearance  of  the  disease,  the 
experiment  might  be  made  of  raking  together  and  burning  the  leavt^s 
which  have  fallen  from  the  diseased  plants,  and  in  the  spring  severely 
prune  the  naked  branches  provided  with  diseased  spots,  burning  thvse 
cuttings  also,* 

The  white  rust  of  the  strawberry,  a  wide-spread  and  well-known 
disease,  has  caused  serious  loss  to  the  growers  of  this  fruit  in  several 
parts  of  the  country.  Mr.  T.  B.  Earl  rea<l  a  paper  on  this  and  other 
diseases  of  stmwberries  before  the  annual  meeting  of  the  Mississippi 
Valley  Horticultural  Society,  at  New  Orleans,  January  10,  1885,  and 
Prof.  William  Trelease  has  given  a  very  lull  account  of  the  disease  witli 
tlie  bibliography,  &c.,  in  the  second  annual  report  of  the  agricultural 
experiment  station  of  Wisconsin,  pp.  47--58. 

Professor  Trelease  says  that,  so  far  as  can  be  made  out^  the  disease  is 
favored  by  hot,  wet  weather  in  early  midsummer.  It  generally  appears 
in  its  worst  form  soon  after  the  berries  are  picked,  and  is  often  espe- 
cially noticeable  when  a  wet  spell  is  followed  by  drought.  Whatever 
tends  to  lower  the  vitality  of  the  plant  is  believed  by  some  to  promote 
the  severity  of  the  disease.  The  disease  is  caused  by  a  fungus  [Rarn^ 
laria  tulasnei)^  whose  vegetative  portion  grows  within  the  tissues  of  the 
leaf,  x>i*oducing  pale  or  whitish  spots,  surrounded  by  a  dark-red  or 
brownish  border.  The  spots  have  usually  a  roundish  outline,  and  their 
number  varies  with  the  extent  of  the  disease.  The  summer  spores  or 
conidia  are  developed  on  the  white  spots,  imparting  to  them  a  frosted 
appearance  when  viewed  with  a  simple  lens.  These  conidia  are  borne 
upon  short  branches  of  the  mycelium  that  project  through  the  stomata 
of  the  leaf,  and  being  exceedingly  small  and  light,  are  easily  transported 
by  the  wind  or  other  agencies  from  place  to  place,  thus  distributing  the 
disease.  A  winter  state  of  this  fungus  is  described  and  figured  by 
Professor  Trelease  in  the  paper  above  referred  to.  It  appears  as  small, 
black,  egg- shaped  bodies  that  protrude  from  both  surfaces  of  the  leaves. 
These  bodies  are  obviously  compact  outgrowths  from  the  mycelium 
and  correspond  to  the  sclerotia,  in  which  many  other  fungi,  e.  g.,  the 
ergot  of  the  rye  and  other  grasses,  pass  the  winter.  By  cultivation 
these  sclerotia  are  made  to  produce  spores  exactly  like  the  summer 
spores.  In  suggesting  remedies  for  this  disease  of  the  strawberry.  Pro- 
fessor Trelease  states  that  it  is  advisable  to  select  for  the  planting  those 
varieties  which  have  proved  best  able  to  resist  its  attacks,  and  cs[>e- 
cially  to  reject  those  which  are  notorious  for  spotting  badly.  Some 
advantage  may  be  hoped  fi*om  a  free  use  of  lime,  wood  ashes,  flowers 
of  snlphur,  &c.,  when  the  disease  first  appears,  as  a  great  number  of 
flic  conidia  may  thus  be  destroyed  and  its  progress  possibly  checked. 
Whenthe  plants  are  badly  infested,  the  wisest  course  seems  to  be  to 
completely  destroy  them  by  fire,  after  the  berries  are  gathered,  and 
reset  the  ground  with  fresh  and  healthy  plants. 

There  are  few  plant  diseases  that  have  caused  more  serious  los8  to  the 


*  See  Jaoob  Eriksaon,  **  Ooutribation  to  the  knowledge  of  the  dlseiwes  of  our  calti- 
vated  plants/'  p.  78.    [In  SwedislL] 
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planter  or  borticalturist,  or  about  i^hich  more  has  been  said  and  writ- 
ten, than  those  produced  by  members  of  the  small  order,  Peroiiosporecc. 
About  forty  species  are* known  to  occur  in  the  United  States,  and,  al- 
though few  in  numbers,  a  glance  at  the  injury  they  occasion  will  show 
the  imi)ortauce  of  a  complete  knowledge  of  their  nabits  and  method  of 
development.  All  the  species,  with  the  exception  of  those  of  the  genus 
Fythiumj  one  of  which  is  supposed  to  be  the  potting-bed  fungus,  so  de- 
structive to  young  house  plants  in  the  winter,  attack  living  plants. 

Potato  rot,  or  murrain,  is  caused  by  Phytophthora  it^festahsy  better 
known  as  Feronospora  infestana.    Wherever  potatoes  are  grown,  this 
lactate  fungus  is  liable  to  occur.    Last  year  it  destroyed  one-third  of  the 
potato  crop  of  New  York  State,  and  it  is  not  uncommon  to.hear  from 
certain  sections  of  the  entire  destruction  of  the  brop  by  this  disease. 
Other  members  of  the  family  of  plants  to  which  the  potato  belongs  also 
Buffer  from  the  attacks  of  this  fungus.    It  is  a  serious  enemy  to  the  to- 
mato, both  in  this  country  and  in  England.    W.  O.  Smith  states  tbat  in 
aotne  districts  in  England,  the  out-ofdoor  culture  of  the  tomato  has  been 
quite  stopped  by  the  ravages  made  upon  it  by  the  potato  fungus.* 

The  vegetative  system  of  the  potato  fungus  grows  within  the  tissues 
oftheleaves,  stems,  and  even  penetrates  to  the  underground  portions 
of  the  plant,  attacking  the  tubers  themselveii.  This  vegetative  system 
dies  with  the  death  of  the  parts  in  which  it  grows.  The  part  above 
ground  is  killed  in  the  fall,  but  the  mycelium  that  has  entered  the  tubers 
may  retain  its  vitality  and  begin  a  new  growth  in  the  sprouts  of  the  fol- 
lowing year.  Whether  the  disease  is  continued  in  this  way  is  not  posi- 
tively known.  It  is  well  known,  however,  that  a  peQuliar  form  of  spore, 
popularly  referred  to  as  the  resting  or  winter  spore,  is  formed  within  the 
tissues  infested  by  the  fungus.  These  resting  spores  may  be  found  in 
the  decayed  tops  of  the  potato,  but  they  are  especiall}^  abundant  in  the 
diseased  tubers.  Their  office  is  to  preserve  the  existence  of  the  fungus 
through  the  winter.  In  the  spring  they  germinate  and  produce  a  new 
crop  of  the  fungus.  The  importance  of  totally  destroying  all  parts  of 
the  plants  that  have  suffered  from  the  attacks  of  the  fungus  is  self  evi- 
dent. There  is  another  form  of  spore  of  the  potato  fungus  that  is  pro- 
duced in  the  eummer  upon  the  under  surface  of  the  leaves  of  the  infested 
plant  When  the  conditions  are  favorable  for  the  production  of  these 
summer  spores — conidia — the  mvcelium  within  the  tissues  sends  out 
branches  into  the  air  through  the  breathing  pores — stomata  of  the  leaf— 
and  it  is  upon  these  branches  that  the  conidia  are  formed.  The  issuing 
of  these  branches  from  the  leaf  impart  to  the  lower  surface  a  frosted  ap- 
pearance. The  conidia  are  produced  in  the  greatest  abundance,  and 
successive  crops  rapidly  follow  each  other.  These  conidia,  falling  upon 
the  leaves,  quickly  germinate,  under  the  proper  conditions  of  humidity, 
and  the  disease  is  thus  spread  from  plant  to  plant  and  field  to  field, 
aometimes  appearing  over  large  areas  with  a  suddenness  that  might 
veil  be  attributed  to  magic  or  witchcraft  by  the  uneducated. 

There  is  no  known  remedy  against  the  potato  disease.  No  special  sys- 
tem of  culture  can  be  relied  on  to  prevent  it.  Mr.  W.  G.  Smith,  in  his 
httle  book  on  the  "Diseases  of  Field  and  Garden  Crops,"  treats  at  some 
length  upon  the  potato  disease.    He  says : 

To  preTent  the  annnal  rocnrrence  of  the  potato  mQrraiD.it  is  in  the  highest  degree 
necessary  to  destroy  the  material  (dead  top8,<fr  e. )  which  is  undoubtedly  swarming  with 
myriads  of  diseaae  germs.  This  destruction  should  be  eflect«d  by  burning,  or,  where 
burning  is  not  practicable,  deep  burial  might  be  resorted  to ;  no  more  fatal  mistake  can 

*  Diseases  of  Field  and  Garden  CropSi  p.  275. 
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be  made  by  potato-growers  than  leaving  dead  stems,  leaves,  and  tnbera  about  their 
fields,  especially  after  a  potato  crop  has  snfiered  from  disease.  •  •  •  With  the  ob^ 
loct  of  prevention  in  view,  hardy  varieties  which  have  not  exhibited  the  disease  should 
be  selected  and  reselected.  They  shoald  be  j;rown  where  possible  in  well-di*aiued,  dry 
soil,  and  miaeral  manure  fhoald  be  need.  As  darkness,  heat,  and  huniidlty  are  hi^ly 
favorable  to  the  growth  of  the  Peronoaporaf  all  potatoes  should  be  stored  in  perfectly 
dry,  airy  places  in  positions  where  light  is  not  entirely  excluded. 

The  grape-vine  mildew,  which  has  done  so  much  injury  to  the  grape- 
vine  in  this  country,  and  more  recently  to  the  vines  of  Europe,  is  caused 
by  Peronospara  viticola.  The  action  of  this  fungus  is  well  known.  It 
generally  shows  itself  upon  the  under  surface  of  the  leaf,  where  the 
oonidial  spores  are  produced  in  great  abundance.  The  winter  spores 
are  developed  upon  the  mycelium  within  the  tissues  of  the  leaf,  where 
they  remain  until  spring.  The  ravages  of  this  fungus  are  not  confined 
to  Uie  foliage,  but  sometimes  extend  to  the  berries  themselves,  prodno 
ing  a  species  of  rot.  Prof.  William  Trelease,  in  discussing  the  various 
causes  of  grape  rot  {see  Transactions  of  the  Wisconsin  State  Hortical- 
tural  Society,  vol.  xv,  p.  196),  says  that  the  most  destructive  form  of  this 
disease  in  Wisconsin  is  a  direct  result  of  the  growth,  in  the  berries,  of 
the  fungus  which  causes  the  common  leaf  disease  of  the  vine.  The  fau- 
gus  has  been  found  growing  with  such  luxuriance  upon  wild  grapes  in 
Iowa  as  to  cover  the  whq^  plant  with  a  white  velvety  growth  and  so 
affecting  the  vine  as  to  prevent  its  reaching  more  than  a  foot  or  so  in 
height.* 

The  common  Virginia  creeper  {Ampelopsis  quinquefolia)  acts  as  a 
host  plant  for  Peronospora  viticolay  a  fact  recently  discovered  by  Dr. 
Farlow  and  Professor  Trelease. 

Writers  having  little  knowledge  of  fungi  have  often  confounded  the 
Peronospora  of  the  vine  with  the  mildew  caused  by  Unoinula  spiralis^ 
already  referred  to.  The  latter  is  confined  chiefly  to  the  upper  surface 
of  the  leaves,  and  as  it  is  wholly  a  surface-growing  fungus  it  is  far  less 
injurious  than  the  Peronotparay  and  is,  moreover,  less  difficult  to  con- 
tend with. 

Many  remedies  for  the  disease  of  the  vine  due  to  the  Peronospora 
have  been  proposed,  but  so  far  the  most  effectual  specific  known  is  a 
solution  of  lime  and  sulphate  of  copper.  It  is  made  by  dissolving  18 
pounds  of  sulphate  of  copper  in  about  22  gallons  of  water ;  in  another 
vessel  mix  34  pounds  of  coarse  lime  with  6  to  7  gallons  of  water,  and  to 
this  solution  add  the  solution  of  copper.  A  bluish  paste  will  bo  the  re- 
sult. This  compound,  when  thoroughly  mixed,  is  brushed  over  the  leaves 
of  the  vine  with  a  small  broom,  care  being  taken  not  to  touch  the  grapes. 
This  remedy,  it  is  asserted,  will  not  only  destroy  the  mildew,  but  will 
prevent  its  attacks. 

Without  going  into  a  more  detailed  account  of  the  diseases  caused  by 
the  PeronosporecB  at  this  time,  we  may  simply  add  that  oniop  mold  is  due 
to  the  attacks  of  Peronospora  sohleidenianaj]  lettuce  mold  to  Peronos- 
pora gangliformiSy  the  rose  rot  to  Peronospora  sparsa^  clover  sickness  or 
the  mildew  of  clover  to  Peronospora  trifoliorum  ;  Peronospora  nivea  at- 
tacks the  parsnip  and  allied  plants,  and  Peronospora  parasitica  is  inju- 
rious to  turnips  and  cabbages  as  well  as  lettuce.§  Some  of  the  species 
here  named  mitigate  somewhat  the  evil  they  do  by  infesting  harmful 

*  Dr.  Halsted,  in  Botanical  (Gazette,  vol.  z,  p.  338. 

t  For  an  accoont  of  this  disease  of  the  ooion,  see  first  annual  report  of  the  Wiscon- 
sin agricnltaral  experiment  station,  pp.  38-44. 
t  See  The  Gardener's  MoD^hly  for  JoJy,  I8d&. 
t  Bee  Ameiioan  Agricoltufifit,  1S80,  p.  14& 
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weeds,  and  Peronospora  effusa  deserves  a  good  word  for  confining  its 
attacks  to  the  common  pig- weed  (genus  Chenopodium). 

The  white  rnst  disease  of  cabbages  is  dae  to  a  very  common  fungos 
of  the  order  PeronosporecB^  named  Cystapus  canciidtis.  It  is  especially 
abandant  early  in  the  season  oh  the  well-known  shepherd's-pnrse  and 
other  cruciferous  weeds.  Unlike  the  Peronosporaj  this  cystopus  forms 
its  conidial  S])ores  beneath  the  epidermis,  which,  in  consequence,  is  dis- 
tended, forming  whitish  pustules.  When  seriously  affected  the  stems 
and  leaves  of  cabbages  and  cauliflowers  become  swollen  and  distorted, 
and  spotted  with  white  streaks  and  blotches  as  if  bespattered  with 
whitewash. 

Clean  culture,  and  the  destruction  of  those  weeds  that  support  the 
fungus  in  question,  together  with  a  proper  alternation  of  crops,  will  no 
doubt  check  its  ravages. 

Dr.  Maxime  Cornu,  in  speaking  of  the  mode  of  treatment  for  the  dis- 
eases caused  by  Peranosporece*  says,  that  when  the  entire  plant  is  at- 
tacked it  should  be  got  rid  of  at  once:  it  is  a  hot-bed  of  infection.    In- 
fected leaves  3hould  be  removed,  so  tliat  the  plant  may  not  contaminate 
itself  or  oth<^r  plants }  this  should  be  done  with  precaution,  in  dry 
weather,  when  there  is  neither  Wind  nor  dew.    Destroy  as  far  as  possi- 
ble all  the  seeds  that  may  harbor  the  parasite,  and  all  weeds  that  may 
Bopitort  it.    All  plants,  orj)ortions  of  plants,  whether  green  or  withered, 
iufected  by  the  Peronospora  or  its  mycelium,  should  be  removed ;  the 
green  portions,  if  left  on  the  ground  may,  in  damp  weather,  produce 
fresh  spores ;  the  withered  portions  may  contain  resting  spores,  and 
80  become  a  source  of  danger.    They  should  be  entirely  destroyed, 
either  burnt  or  deeply  buried.    In  no  case  should  they  be  used  for  ma- 
aare  or  as  food  for  domestic  animals,  as  is  often  done. 

Enough  has  been  said  to  illustrate  the  importance  of  the  Study  of 
plant  diseases  due  to  parasitic  fungi,  and  certain  general  principles  in- 
volved in  combating  them  have  been  pointed  out.  I  may  add  that  this 
Bnbject  has  a  wider  interest  than  pertains  to  our  "field  and  garden 
crops."  There  are  many  fungi  which  are  parasitic  on  our  forest  trees, 
often  productive  of  great  injury,  while  others  are  no  less  injurious  to 
prepared  timber.  And,  finally,  the  subject  is  one  of  vast  importance  to 
tbe  stock-raiser,  for  there  is  no  class  of  plants  more  often  or  seriously 
attacked  by  fungi  than  the  grasses — ^the chief  forage  plants  of  the  coun- 
try. It  is  not  only  tiiat  the  quantity  of  the  forage  may  be  seriously 
diminished,  but  the  quality  is  often  impaired  with  even  more  serious 
results,  for  it  is  well  known  that  some  of  the  diseases  which  have  caused 
great  losses  to  the  cattlemen  of  the  West  are  due  to  the  presence  of  cer- 
tain fungi  in  the  grasses  upon  which  the  cattle  feed. 

nONBY-DBW. 

Iloney-dew  is  tbe  term  applied  to  a  sticky,  sweet-tasting,  and  nearly 
colorless  substance  found  upon  the  surface  of  the  leaves  of  many  plants 
at  certain  seasons  of  the  year,  appearing  like  a  smooth,  uniform  coating 
of  varnish  over  the  surface,  or  in  the  form  of  yelloWish,  tenacious  drops. 
I'be  nectar  normally  secreted  by  flowers  pr  by  special  glands,  and  the 
peculiar  honey  like  substance  found  in  connection  with  ergot  in  rye  and 
other  grains,  are  not  here  considered. 

Tbe  honey-dew  in  question  may  be  produced  by  plant-lice  (Aphides), 
bj  bark-lice  (genus  Cocci)^  or  by  what  appears  to  be  a  genuine  secretion 
^  the  leaf  tissues  themselves. 

•  Comptea  Bendiu^  Deoemher,  1878. 
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Aphides,  as  is  well  known,  are  found  upon  a  g^reat  variety  of  plants 
botb  wild  and  cultivated,  and  their  power  to  secrete  a  sweet  fluid  oi 
nectar  from  the  juices  they  draw  firom  plants  is  also  a  well-known  liict. 
This  fluid  is  given  off  by  these  insects  in  great  quantities,  so  that  the 
leaves  below  those  upon  which  they  are  stationed  are  often  covered  witli 
the  substance,  and  not  unfrequently  it  may  be  seen  actually  falling  froui 
such  trees  as  the  maple  or  elm  like  a  miniature  shower,  drenching  all 
objects  upon  the  ground  beneath.  The  nectar  thus  produced  has  a 
sweet  and  pleasant  taste,  and  unquestionably  forms  at  times  no  iiicon* 
fiiderable  portion  of  our  best  honey,  for  bees  are  very  eager  in  gather- 
ing it.  The  honey  it  yields  is  light  colored,  has  a  pleasing  taste,  ami 
is  perfectly  safe  as  a  winter  food  for  bees.* 

It  has  been  shown  that  various  species  of  bark-lice  (ordob  Cocoidit:) 
also  form  and  excrete  a  honey-like  substance,  quite  as  copiously  some- 
times as  do  the  aphides  themselves,  so  that  a  like  appearance  is  given 
to  the  plants  they  ini^t,  the  leaves  sometimes  fairly  dripping  with 
the  nectar  and  the  grass  and  walks  beneath  becoming  sticky  with  tbfi 
unctuous  fluid.  Bees  jilso  gather  this  nectar,  but  only  when  other  food 
fails,  for  they  evidently  do  not  like  it.  The  honey  produced  is  dark- 
colored,  has  a  disagreeable  taste,  and  imparts  an  extremely  unpleasant 
odor  to  the  apiary.f 

That  honey-dew  is  oftentimes  a  true  excreta  from  the  tissues  of  the 
leaves  themselves  is  proven  by  the  fact  of  its  appearance  upon  plants 
entirely  free  from  all  insects.  Its  production  is  not  conflned  to  excretory 
glands,  or  to  any  set  of  organs,  but  takes  ])lace  over  the  entire  surface 
of  the  leaves  or  fresh  and  green  twigs,  and  may  be  regarded  as  a  veri- 
table disease.  A  great  variety  of  plants  have  been  observed  to  produce 
this  honey -dew  ;  among  them  may  be  mentioned  the  linden,  poplar,  elm, 
willow,  orange,  olive,  walnut,  tir,  and  several  species  of  maple.  A  num- 
ber of  shrubs  and  herbaceous  plants  may  also  be  included  in  the  Ust 

To  what  extent  the  production  of  this  honey-dew  is  injurious  is  not 
well  known.  Sometimes  the  affected  plants  do  not  appear  to  suffer,  but 
it  has  been  shown  that  in  some  instances  the  leaves  become  discolored 
through  the  destruction  of  the  ehlorophyl  grains  in  the  cells,  and  there 
are  also> other  changes  that  lake  place  within  the  leaf  in  consequence 
of  this.  No  further  injury  has  been  noted,  yet  indirectly  it  is  liable  to 
ocoasion  serious  damage,  inasmuch  as  it  may  attract  aphides  and  other 
insects,  as  well  as  various  kinds  of  parasitic  fungi. 

The  composition  of  honeydew,  as  given  by  Bossingault  and  Zoeller, 
is  48  to  55  per  cent,  cane  sugar,  28  to  24  per  cent,  of  inverted  sugar,  ami 
22  to  19  per  cent,  dextrine.  A  little  of  the  substance  called  mannite 
has  also  been  detected  in  it.  This  composition  is  exactly  the  same  as 
that  of  the  manna  collected  by  the  monks  at  Mount  Sinai,  upon  the 
ta^narisk  stung  by  Coccus  manniparus. 

Very  little  is  known  as  to  the  cause  of  this  malady.  It  appears  most 
frequently  in  hot,  dry  weather,  more  particularly  on  plants  that  are  ex- 
posed to  the  direcl  rays  of  the  sun.    Some  think  that  it  may  be  due  to 

the  nature  of  the  soil  in  which  the  plants  grow ;  others  that  it  is  a 

- 

•  Science,  January  23,  1885. 

t  Mr.  H.  8.  Hubbard,  ot  the  entomological  division  of  the  United  States  Departmeut 
of  Agriculturr,  has  ol)served  several  species  of  leaf  hoppers  (genUH  Prooouia)  upon 
the  cotton-plant  and  the  pear  tree,  which  secreted  a  Hweet  substance  similar  in  nature 
t«'  tliat  produced  by  aphides.  Tbey  possess  the  power  of  ejectini?  the  fluid  from 
their  bodies  with  considerable  force.  This  is  done  at  short  an(l  regular  intervals,  and 
the  quantity  thrown  out  is  often  sufficient  to  cover  the  leaves  and  theobjeota  beoeatb 
the  plants,  making  them  appear  as  if  wet  with  dew. 
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gpedftl  pecnliarity  of  certain  individuals,  for  among  a  lot  of  diseased 
plants  a  few  may  be  found  in  perfect  health ;  while  others  again  attribute 
it  to  some  alteration  in  or  wounds  of  the  roots.  There  is  nothing  known 
of  the  ti'ue  cause,  however,  beyond  these  and  other  like  unattested 
theories;  neither  is  there  any  known  remedy  for  the  disease. 


THE  8MFT  OF  TQlOTBY*—{TiUetia  sinotformis,  Westd.) 

In  May  and  June  my  attention  was  called  to  the  prevalence  of  dis- 
eased leaves  on  the  timothy  about  Madison,  Wis.  The  affected  plants 
were  at  this  time  somewhat  smaller  than  those  that  were  not  diseased, 
asually  4  to  5  inches  high,  with  only  three  or  tbur  developed  leaves :  other- 
wise they  presented  no  unusual  appearance  when  carelessly  handled. 
On  a  careful  examination,  however,  one  or  more  of  the  leaves  were  found 
to  be  marked  by  lead-colored,  slightly  thickened  lines,  about  one-sixty- 
fourth  inch  wide  and  one-sixteenth  to  one-fourth  inch  long,  running 
lengthwise  of  the  leaf. 

^metimes  but  a  single  line  or  a  series  of  lines  was  to  be  found  on  a 
leaf,  but  usually  there  were  several,  in  many  instances  the  space  be- 
tween the  two  veins  of  the  leaf  being  occupied  by  those  discolorations, 
which  extended  flrom  the  base  nearly  to  the  apex  (Fig.  1).    When  one 
of  these  leaves  was  cut  or  torn  across,  it  was  found  that  each  of  the 
lead-colored  lines  referred  to  corresponded  to  a  black,  dusty  mass^  oc- 
cupying the  center  of  the  leaf,  and  merely  covered  by  the  epidernus  at 
the  top  and  bottom.    Shortly  afterwards  the  epidermis  ruptured  along 
the  dark  lines,  one  side  usuaUy  tearing  before  the  other,  and  so  exposed 
the  sooty  substance,  which  was  shaken  ftom  the  cavities  and  dispersed 
by  the  wind,  under  the  action  of  which  the  leaves  were  soon  reduced  to 
brown  shreds,  by  which  the  diseased  plants  could  be  readily  distin- 
eaished,  even  from  a  distance  (Fig,  2), 

Under  the  microscope  the  dark  mass  filling  the  leaf  cavities  was  found 
to  consist  of  numberless  irregularly  round  or  ovoid,  pale-brown  spores, 
usnally  measuring  10  to  12  fx,  in  diameter,  their  surface  closely  beset 
with  short  spines  (Fig.  3). 

In  its  appearance  to  the  naked  eye,  and  in  its  microscopic  characters, 
this  smut  agrees  closely  with  Tilktia  de  baryana.  F.  de  Waldh.  distrib- 
uted on  noTcus  molliitj  from  near  Berlin,  in  Babeuhorst's  Fungi  JSaroptei, 
No.  3393.  It  is  also  indistinguishable  from  the  English  specimens  of 
Ustilaffo  salveiif  B.  &  Br.,  on  an  unnamed  grass,  in  Cooke's  Fungi  Britt. 
Exsicc.,  No.  57.  These  species  are  held  to  be  identical  by  Schra3ter  and 
Winter,!  who  replace  these,  together  with  other  other  synonyms,  by  Til- 
letia  stricuformiH  ( Westendrop). 

The  sptMiies  ociiurs  in  Europe,  in  the  leaves  o{  Agrostut  stolonifcra, 
A.  ml{jaris^  Calamagrostis  hallcria^ui^  Milium  effuaum^  Uolcus  Itinatus^ 
H, mollisj Arrhcnatherum avenaxieum^Briza media, Poa pratensis,  Dactylic 
glomerata.  Festuca  ovint^  F.  elatioTj  Bromus  inermis^  and  Lolimnperenne. 
I  have  collected  it  in  Wisconsin,  in  the  spring,  on  timothy  {Pklmm  pra- 
tei^e)  and  on  the  glaucus  wild  rye  {Flymus  CanadensiSy  var.  glaucif alius); 

*  This  chapter,  on  a  disease  of  the  most  important  meadow-grass  of  the  Northern 
Stat^  has  l>een  prepared  at  the  request  of  the  assistant  botanist  of  the  Department, 
by  Prof.  William  Trelease. 

tSohrcDter :  Cohn's  Beitriige,  snr  Biol,  der  Pflanzen.S,  pp.  366,  967. 

Whiter:  Pllxe,  in  Babenhont's  SLryptogamen-Flora,  1,  p.  108. 
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and  in  Massachusetts,  daring  the  summer,  on  quack*  grass  ( TViticvm 
repens).  Though  most  abundant  on  the  leaves  of  young  plants,  it  is  not. 
conlined  to  them,  but  has  been  found  as  well  on  flowering  specimens  of 
timothy  and  quack. 

When  as  abundant  as  it  was  about  Madison  and  other  parts  of  Wis- 
consin, in  1883  and  1884,  the  timothy  smut  is  the  source  of  consider- 
able direct  loss,  by  lessening  the  yield  of  one  of  the  most  valuable 
meadow  grasses.  Its  relationships  are  also  such  that  it  is  open  to  tbo 
suspicion  of  being  iujurious  to  animals  which  are  fed  on  plants  attacked 
by  it.  • 

During  the  winter  of  1883-'84  considerable  excitement  was  created 
by.  the  appearance  of  what  was  supposed  to  be  "  foot-and-mouth  dis- 
ease "  in  Kansas  cattle.  The  disease  was  investigated  by  the  veterin- 
arian of  the  Department  of  Agriculture,  who  traced  it  with  certainty 
to  ergotism.t  In  the  report  on  this  examination  it  is  stated  that  "sim- 
ilar  cases  which  occurred  about  the  same  time  in  other  localities  were 
cases  of  ergotism.  Professor  Law,  of  Cornell  University,  Professor 
Stalher,  of  the  Iowa  Agricultural  College,  and  Professor  Faville,  of  the 
Colorado  Agricultural  College,  have  seen  similar  cases  in  their  respect- 
ive States,  and  concur  in  the  opinion  that  they  are  due  to  poisoning 
from  ergot^J  During  the  present  year  Dr.  Atkinson,  State  veterin- 
arian of  Wisconsin,  found  cattle  in  that  State  sufi'ering  from  a  similar 
disease  of  the  extremities,  which  he  is  inclined  to  attribute  to  ergotism, 
as  he  has  informed  me,  and  cases  of  the  same  sort  are  recorde^l  from 
other  localities.  Many  instances  of  abortion  are  also  unquestionably 
attributable  to  the  presence  of  ergot  in  hay  or  pasturage. 

For  a  number  of  years  the  smut  of  Indian  corn  ( Ustilago  zece  mays)* 
has  been  growing  in  favor  as  a  substitute  for  ergot  in  medical  practice, 
since  it  possesses  active  properties  similar  to  those  of  the  latter  sub- 
stance. So  far  as  I  know  the  smut  of  timothy  has  never  been  examined 
chemically,  nor  have  experiments  been  instituted  to  determine  its  ac- 
tion on  the  animal  system ;  but  until  it  has  been  shown  to  be  harmless 
it  will  be  safe  to  regard  it  with  suspicion,  and  to  avoid  pastiuing  grass 
or  feeding  hay  that  is  known  to  contain  much  of  it. 

In  conclusion,  it  may  be  well  to  extend  the  same  caution  to  another 
^  smut  (UsHla^fo  panici  glaucij  Wall.),  which  is  very  abundant  in  autumn 
'  in  the  ovaries  of  the  rusty  pigeon  grass  (Setaria  glatica)^  which,  though 
generally  regarded  as  a  weed,  is  said§  to  furnish  '<  a  considerable  amount 
of  fodder  which  is  as  nutritious  as  Hungarian  grass,  but  not  as  pro- 
ductive." ^ 

GEO.  VASEY, 

Botanist 

Hon.  KORMAN  J.  OOLMAN, 

Camnmsioner. 

*  Specimens  were  distributed  on  this  host  in  Ellis'  N.  Amer.  Fangl,  No.  1496. 
t  Report  of  the  Department  of  Agricoltare,  1884,  p.  222. 

f  i.  C.|   p.  iCS'mt 

i  Vasey :  Agrioaltuittl  Grasses  of  the  United  States,  p.  43. 
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12 :  I  have  the  honor  to  submit  herewith  my  fourteenth  annual  re- 
.  The  work  of  this  division  for  the  past  year  has  been  chiefly  con- 
1  to  the  detection  of  adulterations  of  food,  with  special  reference  to 
er,  oleomargarine,  bntterine,  and  the  fats  used  in  the  manufacture 
eomargarine  cheese,  having  in  view  the  discovery  of  a  method  by 
ih  the  respective  fats  employed  in  the  manufacture  of  butter  substi- 
3  may  be  detected  with  the  microscope,  thus  assisting  to  render 
ative  the  law  relating  to  this  subject. 

jemical  methods  of  testing  butter  and  fats  are  found  to  be  neees- 
iy  slow  and  not  always  satisfactory,  as  is  affirmed  by  the  leading 
Qists  of  Europe  and  America.  Prof.  A.  Voelcker,  chemist  of  the 
al  Agricultural  Society  of  England,  recently  acknowledged  before 
irliamentsiry  committee  that  the  reasons  why  the  butter  laws  of 
land  were  wholly  inoperative  was  because  there  was  no  chemical 
lod  known  to  him  whereby  oleomargarine  could  be  distinguished 
I  butter. 

considering  the  fact  that  every  known  fat,  vegetable  and  animal, 
ents  to  the  touch  and  sight  different  physical  properties,  I  became 
Inced,  fats  being  composite  bodies,  that  the  proportions  of  their 

7  combinations  might  vary  and  give  rise  to  different  forms  of  crys- 
oe  structure.    Experiments  have  thus  far  demonstrated  the  correct- 

of  my  theory. 

g^reeably  with  your  instructions  I  was  present  at  the  annual  meet- 
of  the  Ameidcan  Society  of  Microscopists,  held  at  Cleveland,  Ohio, 
.ugust  \kstj  and  read  a  paper  on  the  crystals  of  butter  and  other 
lal  and  vegetable  fats,  with  illustrations  on  the  blackboard. 
I  consequence  of  the  novelty ^nd  apparent  value  of  the  facts  stated, 
ained  in  discoveries  which  are  the  result  of  years  of  patient  investi- 
on,  the  president  of  the  society.  Prof.  H.  L.  Smith,  of  Hobart  Col- 
1  Geneva,  N.  Y.,  with  my  sanction,  appointed  a  committee  of  five 
,  experienced  in  microscopy,  to  investigate  and  report  upon  the 
its  of  the  discoveries.  On  \lie  following  day  the  chairman  of  said 
mittee  stated  publicl^^,  at  the  morning  meeting,  that  I  had  verified 
ry  statement  made.  The  full  report  of  this  committee  will  be  pub- 
ed  in  the  society's  annual  report. 

also  read  a  paper  before  the  chemical  section  of  the  American  As- 
ation  for  the  Advancement  of  Science,  held  at  Ann  Arbor,  Mich., 
he  mouth  of  September,  au  abstract  of  which  is  now  published  by 
society. 

y  invitation  of  the  president  of  the  American  Textile  Society  and 
eeably  with  your  instructions,  I  prepared  and  read,  at  the  annual 
itlDg  in  October,  a  paper  relating  to  the  structure  of  textile  fibers 

the  changes  effected  thei-eon  by  the  action  of  chemical  reagents. 

8  paper  is  included,  as  the  experiments  were  originally  a  part  of  my 
^ablished  division  work* 

red) 
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TEXTILE  FIBEBS. 

Tbe  division  is  fteqaently  called  upon  to  make  investigation  as  to  the 
character  of  textile  fibers  and  fabrics,  not  only  for  the  public  geiierally, 
but  also  for  several  Departments  of  the  Government. 

Textile  fibers  are  presented  as  articles  of  manufacture  and  in  the  raw. 
In  the  former  case  they  may  have  been  dyed,  stained,  or  painted.  It  is 
obvious  that  under  these  conditions  the  fibers  should  be  submitte<l  to 
chemical  reaction  to  bring  them  as  nearly  as  possible  to  their  normal 
condition. 

Considering  how  well  the  structures  of  the  common  textile  libers  of 
commerce — cotton,  flax,  ramie,  jute,  manilla  hemp,  silk,  and  wool — have 
been  investigated  and  minutely  described  by  able  and  exact  micniscop- 
ists,  I  will  here  confine  myself  chiefly  to  such  experiments  as  I  Imve 
personally  made  with  such  fibers,  treating  them  with  chemical  re-ageuts 
while  under  the  objective. 

While  aware  that  this  method  is  not  wholly  new,  I  am  satisfied  that 
comparatively  little  work  has  been  done  in  this  direction,  and  that  a 
wide  field  is  still  open  for  future  research. 

Mioroscopists  have  to  fortify  themselves  in  every  way  that  will  sus- 
tain, by  truthful  work,  the  value  of  the  microscope  as  a  means  of  re- 
search, sometimes  conducting  their  experiments  under  the  most  trying 
circumstances.  Fibers  may  be  so  treated  by  experts  as  to  make  it  diffi- 
cult to  determine  how  their  changed  appearance  has  been  efifected,  and 
it  may  happen  in  this  age  of  experiment  and  speculation  that  important 
decisions  in  commercial  transactions  and  in  criminal  causes  may  depend 
upon  their  investigations.  A  case  in  point  will  illustrate  this:  While 
Dr.  Dyren forth  was  in  charge  of  the  chemical  division  of  the  United 
States  Patent  Office,  a  person  applied  for  a  patent  on  what  he  called 
^^  oottonized  silk ,"  furnishing  specimens.  The  applicant  claimed  to  have 
invented  a  method  of  covering  cotton  fiber  with  a  solution  of  silk  which 
could  be  woven  into  goods  of  various  kinds.  In  order  to  satisfy  the 
public  of  the  reality  of  his  invention,  he  placed  on  exhibition  in  varioos 
localities  specimens  of  silk-like  goods,  in  tbe  web,  in  skeins  of  thread, 
and  in  ribbons,  representing  the  same  to  be  ^'cottonizod  silk." 

Dr.  Dyrenforth,  not  convinced  of  the  reality  of  the  so-called  invention, 
forwarded  to  tliis  division  some  fibers  of  the  material  for  investigation. 
These  were  subjected  to  the  usual  tests,  and  the  fibers  were  found  to 
consist  of  pure  silk.    The  fact  was  so  reported,  and  the  application  was 
rejected.    The  microscope  was  thus  usefully  employed  to  protect  manu- 
facturers and  the  public  from  imposition.    It  may  be  well  to  state  briefly 
the  methods  employed  in  detecting  the  real  character  of  the  material. 
The  fibers  were  first  viewed  under  plain  transmitted  light,  secondly  b^r 
polarized  light  and  selenite  plate.    Since  silk  and  cotton  are  polarizin<;' 
bodies,  '^cottonizcd  silk,"  if  it  could  be  ma<le  as  describetl,  would  give, 
in  this  case,  the  prismatic  colors  of  both  fibers,  and  the  complementary 
colors  wouhl  dittcr  greatly  because  of  the  great  disparity  of  their  ro-r 
spective  polarizing  ajid  refractive  powers.    The  fact  will  be  observe*!, 
that  a  fiber  of  cotton  x)resents  the  ai)pearance  of  a  "  twisted  ribbon^ 
when  viewed  under  the  microscope,  wliil'o  a  fiber  of  silk,  owing  to  it** 
cylindrical  form,  cannot  twist  upon  itself. 

Again,  the  diameter  of  "cottonized  silk,"  so  called,  would  necessarily 
be  greater  than  that  of  a  fiber  of  silk,  since  by  reason  of  the  shortiie^^ 
of  the  original  hairs  of  cotton  fiber  the  silk  solution  would  have  to  l>o 
applied  to  an  actual  thread  of  cotton  and  not  to  a  single  fiber.    Were  ^ 
single  fiber  oif  such  combination  put  under  a  suitable  objeotive,  and  ^ 
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drop  of  Ditric  acid  brought  in  contact  with  the  fiber,  it  would  be  seen 
that  the  acid  would  destroy  the  silk  and  leave  the  fibers  of  cotton  un- 
touched, the  latter  being  insoluble  in  cold  nitric  acid.  The  action  of 
muriatic  acid  is  similar. 

Were  a  fiber  of  cotton  present,  and  a  drop  of  pure  sulphuric  acid 
placed  on  it,  followed  quickly  by  a  drop  of  a  transparent  solution  of  the 
tincture  of  iodine,  a  peculiar  change  in  the  fiber  would  be  seen  to  take 
place,  provided  the  right  proportion  of  acid  be  used.  Cotton  fiber,  un- 
der such  conditions  forms  into  disks  or  beads  of  a  beautiful  blue  color, 
and  the  same  efiects  are  still  more  conspicuous  when  the  fiber  of  flax  is 
subjected  to  the  same  treatment.  Fig.  1  represents  a  fiber  of  cotton,  and 
Figs.  2, 3y  4, 5  fibers  of  flax,  as  they  appear  under  such  treatment.    Every 


textile  amylaceous  fiber  is  more  or  less  convertible  into  these  forms  by 
strong  snlphurio  acid.  The  fibers  of  cotton,  flax,  and  ramie  are  ex- 
amples of  amylaceous  cellulose ;  that  is  to  say,  these  fibers  are  converted 
into  starchy  matter  by  treatment  with  sulphuric  acid.  Therefore  in 
combinations  of  these  fibers  with  non-amylaceous  fiber  (iigueous  or 
woody  fiber)  the  former  will  be  dissolved,  leaving  the  latter  unchanged; 
the  woody  fibers  remaining  will  prove  suitable  objects  for  microscopical 
examinations. 

Again,  it  might  be  important  to  know  whether  a  certain  pulp  or  com- 
position contained  flax  in  combination  with  cotton.  The  composition 
might  be  of  such  a  well-digested  character  a«  to  destroy  all  appearance 
of  normal  form,  that  is  to  say,  the  "  twisted  ribbon"  character  of  cotton, 
as  well  as  the  cylindrical  and  jointed  characteristics  of  flax,  might  bo 
lost  to  onlinary  view.  In  this  case,  make  a  watery  solution  of  the  pulp, 
spread  it  out  thinly  on  a  glass  slide  3  by  1  inch,  draw  off  any  superfluous 
water,  then  add  one  or  two  drox;)s  of  a  strong  solution  of  chromic  acid, 
and  place  over  it  a  glass  cover.  When  viewed  under  the  microscope 
any  portion  of  the  joints  of  flax  present  will  appear  of  a  dark-brown 
color.  A  solution  of  iodine  has  a  similar  effect.  The  brown  portions  of 
the  joints  being  nitrogenous,  are  stained  a  yellow  color  by  there-agents 
named,  while  the  fibers  of  cotton,  which  are  devoid  of  nitrogen,  remain 
unstained.  The  fibers  of  flnx  may  be  chemically  treated  so  as  to  render 
them  of  a  beautiful  white,  silky  appoaruuce  to  the  nake<l  eye,  but,  when 
^xamined  under  the  microscope,  the  brown  nitrogenous  matter  of  the 
JoiDtB  is  found  still  present,  and  on  using  the  chromic  acid  test  it  be- 
comes deeply  stained.  A  chemical  solution  of  flax,  therefore,  would 
prove,  for  some  purposes,  undesirable,  owing  to  the  presence  of  this 
ligneous  matter.  Cotton  being  destitute  of  ligneous  matter  will  give  a 
chemically  pure  solution  and  is  on  this  account  better  adapted  than  flax 
for  collodion  compounds. 

It  is  known  that  when  wool  is  treated  with  the  sulphuric  acid  of  com- 
inorce,  or  in  strong  diluted  sulphuric  acid,  the  surlace  scales  of  the  fiber 
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are  liberated  at  one  end  and  appear,  under  a  low  power,  as  hairs  proceed- 
iu^  from  the  body  of  the  fiber.  Wool  may  remain  thas  saturated  in  Uie 
acid  for  several  hours  without  appearing  to  undergo  any  further  change 
as  far  as  is  revealed  by  the  microscope.  When  treated  in  mass  in  a 
bath  of  sulphuric  acid,  strength  6(P  B.,  for  several  minutes,  and  after- 
wards quickly  washed  in  a  weak  solution  of  soda  and  finally  in  pure 
water  and  dried,  it  feels  rough  to  the  fingers,  owing  to  the  separatioa 
of  the  scales.  I  have  preserved  a  small  quantity  of  wool  thits  treated 
for  the  last  twelve  years,  my  object  being  to  ascertain  whether  the  chemi- 
cal action  to  which  it  was  exposed  would  impair  its  strength.  Wool  thas 
treated  seems  to  possess  the  property  of  resisting  the  ravagesof  the  larvie 
of  the  moth.  This  specimen,  although  openly  exposed  for  the  period 
named,  suiiered  no  injury,  while  the  imbrications  ap|>ear  to  have  re- 
sumed their  natural  position  and  appear  finer.  From  these  experiments 
it  would  seem  not  improbable  that  a  new  article  of  commerce  might 
profitably  be  produced,  as  wool  thus  treated  seems  to  be  moth-proot 

It  is  found  in  practice  that  when  sable  brushes  are  washoil  in  a  weak 
solution  of  pure  phenic  alcohol,  and  afterwards  in  warm  water,  the 
moth  worm  will  not  eat  them.  I  mention  this  chemical  fact  because  it 
shows  that  a  change  of  this  material  is  brought  about  by  the  phenol  as 
to  its  edibility,  and  this  may  explain  why  wool  tre^^tcd  witli  sulphuric 
acid  is  rendered  moth-proof. 

The  fibers  of  dyed  black  silk  may  be  viewed  with  interest  under  the 
microscope.  If  a  few  threads  of  its  warp  are  placed  on  a  glass  slide  and 
one  or  two  drops  of  concenti*ated  nitric  acid  placed  in  contact  with  them, 
the  black  color  changes  first  to  green  then  to  blue,  a  lifelike  motion  is 
observed  in  all  the  fibers,  they  appear  marked  crosswise  like  the  rings 
of  an  earth  worm,  the  surface  of  each  fiber  appears  loaded  with  par- 
ticles of  dye-stuff,  and  finally  the  fibers  wholly  dissolve  in  the  acid.  If 
we  now  treat  a  few  threads  of  the  weft  in  the  same  manner,  a  similar 
change  of  color  takes  place.  When  the  fibers  assume  the  blue  color,  a 
dark  lino  is  observed  in  the  center  of  each  running  longitudinally  the 
whole  length  (which  dark  line  is  doubtless  the  dividing  line  of  the  two 
original  normal  threads  formed  directly  by  the  two  spinnerets),  the 
dark  airline  or  shadow  finally  breaks  up,  and  in  the  course  of  a  few 
minutes  the  silk  is  wholly  dissolved.  Were  ramie,  cotton,  flax,  or  hemp 
present,  they  would  be  observed,  as  all  these  fibers  remain  unchanged 
under  this  treatment.  If  wool  be  present,  rapid  decomposition  will  fol- 
low, giving  off  copious  fumes  of  nitrous  acid,  allowing,  however,  sufficient 
time  to  observe  the  separation  of  the  scales  of  the  wool  fibers  and  to 
demonstrate  by  observation  under  the  microscope  that  the  fibers  are 
those  of  wool.  In  making  these  experiments  it  is  not  necessary  to  use  a 
glass  disk  over  the  treated  fibers.  If  a  disk  or  cover  is  pressed  on  them 
while  undergoing  this  treatment  the  lifelike  motion  of  the  silk  will  not 
be  so  apparent 

PARASITES  IN  DOMESTIO  FOWLS. 

I  have  incidentally  examined  several  sick  domestic  fowls  in  order  to 
ascertain  their  ailments.  The  fir^it  examined  was  in  a  moribund  condi- 
tion when  received,  and  died  within  an  hour  after  it  was  brought  to  my 
notice.  Its  comb  was  of  a  deep  red  color,  abnormally  so,  the  tips  being 
somewhat  black.  On  dissection,  its  general  viscera  presented  nothing 
peculiar,  but  on  removing  that  of  the  thorax  and  abdomen,  the  lungs 
excepted,!  observed,  on  the  intercostal  muscles  bordering  the  ribs,  what 
resembled  a  superficial  reddish  pigment,  in  streaks,  while  small  si>eck8 
of  various  forms  covered  the  lining  of  the  abdominal  cavity.    Those  va- 
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ried  from  the  size  of  a  pin  point  to  that  of  a  small  pin  head.  On  removing 
a  small  portion  of  this  colored  snbstance,  and  viewing  it  nnder  a  suitable 
power  of  the  microscope,  I  fonnd  it  to  consist  of  living  mites  (acari)^  in 
various  stages  of  growth.  I  next  removed  a  small  portion  of  the  lung 
tissae,  and,  placing  it  under  the  microscope,  again  discovered  several 
living  mites.  Another  portion  was  removed  from  the  lungs,  not  ex- 
ceeding half  a  grain  in  weight,  when  three  more  mites  were  discovered. 
These  last  were  so  lively  that  it  was  difficult  to  keep  them  long  in  view 
without  changing  the  glass  slips  on  which  they  were  placed; 

This  mite  closely  resembles  Cytoleichus  sarcoptoides(i&.hgxim)^  although 
this  species  has  not  hitherto  been  found  in  sach  habitats  as  above  de- 
scribed. Mdgnin  states  that  the  Cytoleichus  sarcoptoides  causes  the  death 
of  both  wild  and  domestic  fowl :  '*  They  are  found  in  the  air-passages 
of  the  lungs,  in  the  bronchial  tabes  and  their  divisions,  in  the  bones.with 
which  the  air  sacs  communicate,  and  in  other  cavities.    They  are  also 
found  in  the  bronchi  of  birds,  and,  when  they  are  extremely  numerous, 
cause  titillations  of  the  bronchial  mucous  membrane,  indicated  by  a 
slight  cough,  in  some  cases  causing  symptoms  of  asphyxia  and  conges- 
tion, to  which  the  birds  may  succumb."    He  instances  an  example  in  the 
case  of  a  pheasant,  in  which,  when  dissected,  this  obstructiou  of  the 
biunchi  was  well  manifested.    (See  cuts  1  and  2.) 


Cytoleichtift  sarcoptoideA.  LamincBloptoa  gaUinonun. 

I  think  it  probable  that  these  mites,  after  thp>y  have  eflFected  a  lodg- 
ment in  the  lungs,  bore  through  the  pleura  and  invade  the  thoracic  and 
abdominal  cavities,  where  they  breed  in  large  numbers,  producing  great 
irritation  and  ultimately  death. 

About  two  months  after  the  first  dissection,  a  second  fowl  in  a  mori- 
bond  condition  was  brought  to  me  by  the  same  gentlemen  wbo  brou;:^t 
the  first.  The  comb  of  this  fowl  was  highly  engorged,  and  the  tips  wne 
black.  Its  crop  was  greatly  distended.  It  was  unable  to  stand  up, 
breathed  with  difficulty,  yet  exhibited  considerable  strength  when  about 
to  be  killed.  It  had  been  sickly  for  the  previous  four  weeks.  I  took 
the  precaution  in  this  case  to  remove  the  skin,  so  that  I  could  examini! 
the  cellular  tissue,  when  I  observed  great  numbers  of  sujal],  wliit^-, 
opaque  specks,  of  various  dimensions,  varying  in  size  from  the  oiu*  linn- 
dredtb  of  an  inch  to  the  one-twelfth  of  an  inch  in  diameter.  AV^iicii 
viewed  uuder  the  microscope,  the  tissue  showed  within  its  folds  and  cell 
structure  numerous  mites,  which  i^roved  on  examination  to  be  Lamino- 
lioptes  gallitiarum  (M^gniu).* 

*For  ike  Bpecific  determiDation  of  those  Mites  I  am  indebted  to  Dr.  C.  V.  Eiley. 
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Further  invo^tipratioii  showod  that  the  opaque  markings  above  alluded 
to  contained,  iu  many  instances,  the  remains  of  one  or  more  of  these 
mitcs.  The  substance  of  the  opaque  specks  was  calcareous.  The  habi- 
tat of  these  mites  seemed  to  be  confined  to  the  cellular  tissue  wholly. 
I  examined  the  viscera  and  cavities  of  this  fowl,  but  found  neither  liv- 
ing mites  nor  their  remains  nor  calcareous  specks.  Megnin  states  that 
in  Europe  this  acarus  has  been  found  iu  all  turkey  hens,  and  especially 
in  foreign  turkeys  of  the  family  PMiania*  He  says  that  these  acari 
gathqr  in  millions  in  the  cellular  tissue  and  destroy  the  fibers,  but  with- 
out causing  any  other  change  than  the  production  of  the  calcareous  con- 
cretions si)oken  of.  He  further  says:  "They  have  been  noticed  in  such 
numbers  in  old  birds  as  to  leave  no  doubt  as  to  their  being  the  cause  of 
death.*'  The  existence  of  either  of  the  mites  above  described  in  Ameri- 
can fowl  has  not  hitherto  been  known,  in  this  same  fowl  I  found  thoa- 
sands  of  encysted  nematoids,  resembling,  when  viewed  under  a  low 
power  of  the  microscope,  trichina  spiralis ;  but  when  removed  from 
their  watery  cysts  and  viewed  under  a  power  of  about  600  diameters, 
they  seemed  to  be  of  an  undescribed  species. 

These  encysted  worms  are  wholly  confined  to  the  muscular  coating  of 
the  stomach  and  intestines. 

On  examining  a  third  fowl,  which  was  dead  when  brought  to  me,  I 
found  in  its  cellular  tissue  numerous  mites  of  the  species  gallinomm^ 
above  d^^scribed.  From  the  results  of  these  examinations,  it  seems 
probable  that  a  considerable  amount  of  disease  prevailing  among  Ameri- 
can domestic  fowls  and  not  referable  to  any  known  type,  may  be  due  to 
the  presence  of  such  pamsites  as  I  found  in  the  cases  above  mentioned. 
Investigation  iu  this  direction  may  therefore  have  an  important  bear- 
ing on  the  healthful  raising  of  domestic  fowls. 

I  would  suggest  that  carbolic  acid,  or  other  disinfectants,  sprinkled 
in  and  about  nests  and  on  the  floors  of  henneries,  might  prove  nsefnl  as 
an  antidote  in  cases  similar  to  the  above,  as  well  as  in  cases  where  the 
exterior  of  the  fowl  is  infested.  Since  this  discovery  was  made,  a  West- 
ern correspondent,  Mr.  T.  B.  Redding, writes  from  Greencastle,  Ind.,  that 
the  identical  species  of  mite  described  above  has  been  found  in  domes- 
tic fowls  in  his  locality. 

PUNOI. 

I  have  prepared  a  collection  of  water-color  drawings,  numbering  about 
eight  hundred  plates,  representing  the  leading  types  of  the  genera  and 
species  of  fungi,  embracing  many  of  the  edible  and  poisonous  species 
found  in  the  United  States,  together  with  the  types  of  genera  and 
species  of  the  principal  microscopic  fungi  which  pre}  on  living  plants 
or  are  otherwise  prejudicial  to  their  healthy  growth. 

The  edible  fungi  of  the  United  States  at  present  known  consist  of 
about  one  hundred  and  thirty  species.  Mycologists  and  others  inter- 
ested will  probably  find  in  this  exhibit  a  larger  number  of  drawings  of 
native  species  than  can  be  found  elsewhere. 

The  microscopic  fungi  are  selected  from  collections  made  by  Dr.  M. 
0.  Cooke,  Prof.  Charles  Peck,  Dr.  Curtis,  and  other  noted  mycologists, 
many  of  them  having  been  prepared  especially  for  this  division.  I 
have  also  prepared  a  descriptive  catalogue  of  this  collection. 

TESTS  OF  BUTTEB  AJiD  OTHER  PATS. 

A  little  over  eight  years  ago  I  made  my  first  experiments  relating  to 
oleomargarine  and  butter,  my  prime  object  being  to  find  a  mode  by 
which  these  substances  could  be  distinguished  one  from  the  other. 
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Frequent  occasion  for  experiment  has  since  been  afforded,  in  tests  of 
batter  samples  of  uncertain  or  snspicious  origrin,  and  I  bave  made  tbe 
discovery  tbat  when  it  is  boiled  and  cooled  slowly  for  a  period  of 
twenty-four  hours,  at  a  temperature  of  from  5(P  to  70^  F,,  it  not  only 
becomes  crystallized,  but,  with  proper  mounting  and  the  use  of  polarized 
light,  it  exhibits  on  each  crystal  a  well-detined  figure,  resembling  what 
is  known  as  the  cross  of  St.  Andrew.  In  course  of  time,  the  period 
ranging  from  a  few  days  to  a  few  weeks,  according  to  the  quality  of  the 
bntter  used  and  the  temperature  to  which  it  is  exposed,  the  crystals, 
which  at  first  are  globular,  degenerate,  giving  way  to  numerous  rosettc- 
like  forms  peculiar  to  butter. 

1  have  also  demonstrated  that  the  crystals  of  bntter  and  lard  re- 
spectively differ  essentially  from  each  other,  and  may  be  distinguished 
at  once,  one  from  the  other,  when  properly  prepared.  The  crystals  of 
newly-made  butter,  when  boiled,  are  globular  and  present  a  dotted  ap- 
liearance,  due  to  the  projection  of  numerous  short  spines.  Those  of 
beef  have  long  biserrated  spines  proceeding  from  a  common  center, 
while  lard  gives  a  strictly  stellar  or  star  like  form,  proceeding  from  a 
dense,  opaque  center,  which  appears  to  be  granulated. 

These  new  facts  led  me  to  experiment  with  other  fats,  vegetable  and 
animal,  with  a  view  to  determining  whether  the*  fats  of  other  animals 
and  of  vegetables  may  not  have  other  crystalline  forms  peculiar  to  them- 
selves, and  of  such  definite  structure  as  might  lead  to  their  detection 
when  iVaudulently  combined  with  other  fats  in  medicinal  compounds, 
&c.  I  have  made  numerous  experiments  to  that  end,  and  have  found 
that  the  normal  crystals  of  several  fats,  which  have  not  heretofore  been 
examined  with  sufficient  accuracy,  may  be  <listinguished  ft'om  all  others 
thoBfar  examined.  For  example,  cacao  butter,  when  its  consistency  is 
very  much  reduced  with  sweet  oil,  gives  a  most  beautiibl  and  perfect 
discoid  crystal.  Spen^aceti,  white  beeswax  and  paratfine,  treated  in 
the  same  way  give  other  forms,  but  as  yet  I  am  unable  to  obtain  the 
highest  crystalline  forms  of  these  last-mentioned  fats. 

The  utility  of  these  investigations  in  animal  and  vegetable  fats  may 
be  inferred  from  the  fact  that  in  each*of  the  prosecutions  lately  brought 
against  fraudulent  butter  dealers  and  venders,  in  the  city  of  Washing- 
ton, the  accused,  in  every  iustaucq,  acknowledged  that  my  evidence 
against  them  was  correct,  and  that  they  had  sold  tallow  compounds  as 
butter. 

As  a  result  of  this  detection  of  fraudulent  compounds,  about  sixty 
hawkers,  men  and  women,  who,  under  the  guise  of  fanners,  have  been 
offering  for  sale^  from  door  to  door,  compounds  of  tallow,  lard,  and  cot- 
ton-seed oil,  mixed  with  inferior  butter,  as  genuine  creamery  butter, 
have  abandoned  their  calling. 

EXAMINATION  OP  BUTTER  AND   ITS  SUB8XITUTE8. 

In  making  examinations  of  butter  and  its  substitutes,  a  specimen  of 
^0  suspected  article  is  placed  between  two  small  pieces  of  glass,  using 
or  one  the  ordinary  microscoi)ic  slide  3  by  1  inch,  and  for  the  other  a 
thick  microscopic  disk;  then  compress  the  specimen  sufficiently  to  give 
a  thin  translucent  cloud.  If  white  opaque  particles  are  observed  be- 
tween the  glasses,  there  is  reason  to  believe  that  the  substance  is  a 
fatty  compound.  If  the  experimenter  will  first  practice  with  lard  in  an 
atmosphere  of  moderate  temperature,  he  will  observe  the  white  specks 
of  fkt  alluded,  to.  Should  the  cloua  be  very  even  throughout,  it  is 
probably  either  pure  butter  or  newly-made  butterine. 
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Before  proceediDg  fiirtlier  with  the  microscope  a  portion  of  the  sam- 
ples is  nsually  submitted  for  examination  to  a  test  with  sulphuric  acid. 

While  these  two  simple  tests  will  always  distinguish  true  oleomarga- 
rine from  butter  their  result  is  less  decisive  in  the  case  of  butteriue, 
owing  to  its  containing  a  considerable  proportion  of  butter.  Hence  it 
is  often  necessary  to  subject  what  appears  to  be  genuine  butter  to  a 
closer  examination.  When  this  is  tne  case,  resort  is  again  bad  to  the 
microscope,  first  removing  any  salt  present  by  liressing  a  portion  of  the 
substance  through  the  meshes  of  fine  cambric  muslin,  then  mounting 
the  specimen  with  as  little  friction  as  possible,  and  viewing  it  by  plain 
transmitted  light  under  a  power  of  about  75  diameters.  If  well-defined 
crystals  of  fat  are  present  they  are  iit  once  seen.  Should  the  crystals 
be  in  the  amorphous  state  they  may  not  be  seen  in  this  way.  I  then 
resort  to  polarized  light  when  very  minute  fatty  crystals  are  at  once 
detected,  if  present,  provided  the  polarizer  is  rotated  until  its  face  angle 
is  at  right  angles  with  that  of  the  analyzer.  Push  the  polarizer  down 
as  low  as  the  stand  will  permit.  By  this  means  a  darker  ground  is 
produced,  and  the  bright  specks  or  light  shades  of  fat  will  appear  in 
view  over  the  dark,  ground. 

When  amorphous  crystals  are  detected  by  this  means  it  is  desirable  to 
ascertain  whether  they  are  of  beef  or  lard. 

Boil  about  1  ounce  of  the  substance  and  cool  it  slowly.  The  next 
step  is  to  examine  under  the  microscope  a  portion  of  it  thus  prepared. 
To  accomplish  this  it  will  be  necessary  to  prepare  by  any  of  the  well- 
known  means  on  a  glass  slide  of  1  by  3  inches,  a  varnish  ring  one  hun- 
dredth of  an  inch  in  thickness  when  dry.  Put  a  single  drop  of  any 
thick^  transparent  oil  within  the  varnish  circle  and  place  in  contact  with 
the  oil  a  very  small  portion  of  the  suspected  substance.  Use  a  point, 
such  aa  that  of  a  pin  or  needle,  to  separate  the  floating  fatty  substance 
into  very  fine  granules  (crystals).  Place  a  suitable  glass  disk  or 
**  cover"  over  the  oil  and  press  it  gently  down'so  that*  it  will  come  in 
contact  with  the  varnish  ring,  which  should  receive  one  coat  of  varnish 
just  before  the  slide  is  used  and  should  be  of  sufficient  thickness  to' 
protect  the  crystals  from  pressures  by  the  cover.  The  object  may  now 
be  viewed  by  plain  transmitted  light.  If  the  crystals  exhibit  a  well- 
defined  stellar  form,  such  as  Figs.  13, 14,  or  15,  the  substance  i»  lard ; 
if  such  as  18  it  is  beef  fat.  The  lafter  should  be  viewed  with  the  high 
powers,  so  as  to  observe  the  biserrated  form  of  the  individual  spines  of 
which  the  perfect  crystal  consists.  If  butter  crystals  are  pres*^nt^  they 
may  be  of  one  or  both  forms,  globular  or  rosette.  (See  Figs.  7, 8, 9,  and 
6,  Plate  1.) 

In  Plate  I,  Fig.  1  represents  the  crystals  of  boiled  butter  as  seen  bj 
a  pocket  lens:  Fig.  2,  highly  magnified  crystals  of  butter  from  a  breed 
of  Shorthorn,  Devon,  and  Tennessee  native  cattle,  showing  the  *'  cross" 
under  polarized  light ;  Fig.  3,  crystals  of  butter  from  a  breed  of  pure 
Alderney ;  Fig.  4,  highly  magnified  crystals  of  Tennessee  butter  under 
I)laiu  transmitted  light;  Fig.  5,  a  budding  crystal  of  Tennessee  butter; 
Fig.  6,  the  indented  crystal  peculiar  to  Tennessee  butter  of  this  grade; 
Fig.  7,  a  crystal  of  butter  from  Huron  County,  Ohio ;  Fig.  8,  the  rosette 
form  of  secondary  crystallization  of  butter  as  seen  under  polarized  light 
and  selenite  plate;  Fig.  9,  secondary  crystallisation  of  butter  under  po- 
larized light  without  selenite  plate ;  Figt  10,  a  crystal  of  butter  under 
polarized  light  and  selenite  plate ;  Fig.  11,  a  crystal  of  oleomargarine 
under  i)olarized  light,  in  which  sample  a  large  proportion  of  butter  is  com- 
bined with  lard,  the  presence  of  butter  being  indicated  by  the  ^' cross" 
and  that  of  lard  by  '^  spines  " ;  Fig.  12,  the  same  crystal  under  polarized 
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light  and  selenite  plate ;  Fig.  13,  pressed  lard  nnder  transmitted  light ; 
Fig.  14,  rendered  lard,  strained  to  remove  nitrogenous  bodies ;  Fig.  15, 
tbe  same  cryst^  nnder  polarized  light  and  selenite  plate ;  Fig.  16,  homo- 
£;eneoa8  olemargarine  nnder  polarized  light  and  selenite  plate;  Fig.  17, 
[)uro  batter  nuder  polarized  light  and  selenite  plate ;  Fig.  18,  beef  fat 
liil^hly  magnified  nuder  polarized  light  and  selenite  plate.  The  magni- 
fying power  employed  in  the  investigation  of  the  above  crystals,  with 
the  exception  oi  Fig.  18,  varies  from  ten  to  five  hundred  diameters,  and 
in  Fig.  18  from  seventy-five  to  five  hundred  diameters. 

TO  SEPABATE  BUTTEB  OBYSTALS. 

The  method  employed  to  crystallize  butter  and  separate  the  crystals, 
80  that  they  may  be  seen  by  the  naked  eye.  is  this :  Procure  a  speci- 
men of  pure  butter  and  boil  it  in  a  test  tube  or  tin  pan  for  a  period 
of  several  seconds,  pour  the  liquid  portion  off  in  a  cup  or  other  suita- 
ble vessel,  and  put  it  in  a  cool  place  to  crystallize;  allow  the  cooling 
process  to  continue  from  twelve  to  twenty -four  hours.  Bemove  with 
the  point  of  a  penknife  a  few  grains  of  the  butter  thus  treated,  place  it 
on  a  slip  of  glass  and  pour  over  it  a  few  drops  of  alcohol.  The  crys- 
tals may  then  be  easily  separated  from  each  other  by  means  of  a  needle. 
A  solution  of  alcohol  in  a  concentrated  solution  of  pure  carbolic  acid  in 
the  proportion  of  ten  parts  by  measure  of  the  first  to  one  part  of  tbe 
last,  will  prove  more  satisfactory  in  separating  the  crystals  than  alcohol 
alone.  If  tbe  crystals  are  viewed  by  a  pocket  lens  they  wUl  appear  like 
so  many  insect  eggs.  (See  Fig.  1.)  Beef  and  lard  fats  may  be  treated 
in  like  manner,  but  in  practice  it  will  be  found  that  the  crystals  of  these 
iats  are  not  so  easily  separated,  owing  to  their  long  spines  interlocking 
with  each  other.  Nine  years  ago,  while  making  some  experiments  with 
batter,  I  first  observed  that  boiled  butter  exhibited  small  crystals  some- 
what stellar,  but  gave  no  further  attention  to  the  fact' until  May  last 
For  the  purpose  of  determining  the  real  character  of  the  crystals  I  pro- 
cured a  sample  of  pure  dairy  butter  from  Ohio.  This  was  boiled,  and 
when  cold  I  examined  it  under  a  power  of  75  diameters.  To  my  surprise 
globular  bodies  were  found,  having  apparently  a  very  fine  fibrous  struct- 
ore.  When  subjected  to  polarized  light  a  cross  consisting  of  arms  of 
equal  length  was  observed  on  each  crystal.  (See  Figs.  2  and  3.)  On 
rotating  the  poles  the  cross  of  each  crystal  rotated.  On  rotating  the 
glass  on  which  the  specimen  of  butter  was  mounted  the  crosses  remained 
stationary,  thus  showing  that  the  appearance  of  the  cross  depends  on 
the  fact  that  the  crystals  are  (1)  globular^2)  polarizing  bodies,  (3)  trans- 
lucent, and  (4)  comparatively  smooth.  Were  they  opaque  or  non-polar- 
izing, or  did  they  consist  of  long  spines  causing  great  divergence  of  the 
i^ys  of  light,  no  image  of  the  cross  would  be  visible.  But  from  whatever 
cause  the  appearance  of  the' cross  on  butter  crystals  arises,  its  constant 
appearance  on  new  butter  under  the  conditions  above  described  is  a  fact 
beyond  any  question,  and,  so  far  as  my  experience  goes,  the  better  the 
Quality  of  the  butter,  the  more  clearly  defined  is  the  cross.  It  is  black, 
targe,  and  well  defined.  When  these  crystals  are  nnder  polarized  light 
and  a  selenite  plate,  they  exhibit  all  the  colors  of  the  rainbow  and  are 
exceedingly  interesting  objects.    (See  Fig.  10.) 

In  order  to  leave  no  room  for  doubt  respecting  these  crystals  being 
pecniiar  to  butter,  I  had  cream  churned,  through  the  kindness  of  Mr. 
Frank  EL  Ward,  of  Washington,  and  a  fine  sample  of  granulated  but- 
ter made  in  my  presence,  a  portion  of  which  was  secured ;  also  a  portion 
of  batter  from  another  lot  made  in  my  absence.    The  first  lot  was  made 
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of  pure  Alderney  cream,  the  second  from  mixed  cream.  The  samples 
were  kept  apart  in  separate  boxes,  boiled,  cooled  slowly,  and  examined 
according  to  the  methods  described.  Both  samples  ^ave  the  globular 
crystals,  showing  the  cross.  These  crystals  varied  in  diameter  from 
flfrern  ten-thousandths  to  one  one-hundredth  of  an  inch.  Very  large 
crystals,  such  as  the  latter,  show  the  cross  but  dimly,  while  the  small 
ones  show  it  distinctly.  To  this  date  I  have  received  several  samples 
ot  butter  IVom  Tennessee,  Ohio,  New  York,  Maryland,  Virginia,  and  the 
District  of  Columbia.  All  exhibited  one  or  both  forms  of  the  crystals 
common  to  butter,  but  generally  the  globular  oflly.  Pure  market  or 
store  butter,  which  has  been  exposed  to  high  temperature  for  several 
mouths,  exhibits  a  greater  number  of  the  rosette  forms,  measuring  only 
about  fifteen  ten-thousandths  of  an  inch.  In  general  it  may  be  said 
that,  as  butter  loses  its  freshness,  either  through  age,  heat,  or  other 
causes,  the  globular  crystals,  with  the  cross  which  appears  upon  them, 
tend  to  give  way  to  the  rosette-like  forms  shown  in  Figs.  8  and  9,  while 
inferior  butter  appears  to  show  the  rosette-like  forms  much  sooner  than 
that  of  the  best  quality.  These  latter  forms  appear  to  result  from  the 
breaking  up  of  the  globular  crystals,  in  the  center  of  which  speck  after 
speck  appears  to  expand  into  the  rosette-like  form  and  float  away. 
(See  Fig.  5.) 

In  examining  the  two  butters  received  fh)m  Mr.  Ward,  I  observed  a 
material  difference  in  their  appearance.  Although  all  exhibited  the 
peculiar  typical  cross  of  St.  Andrew,  some  brands  exhibited  globular 
crystals  much  more  bright  in  color  than  others.  The  butter  received 
ftom  Tennessee  exhibited  a  peculiar  indentation  in  the  large  crystals ; 
and  80  well  defined  is  this  peculiarity  that  this  brand  may  at  once  be  dis- 
tinguished from  all  others  I  have  yet  examhied.  (See  Fig.  6.)  Several 
butters  examined  in  May  last,  made  from  milk  of  cows  fed  on  dry  feed, 
exhibited  crystals  more  brilliant  in  appearance  than  those  fed  on  grass 
in  July,  I  think  it  probable  that  the  butter  crystals  of  different  breeds 
may  yet  be  distinguished  from  each  other  by  some  marked  peculiarities, 
although  preserving  always  well-defined  features  common  to  butter. 

The  globular  crystals  oi  some  butters  are  exceedingly  transparent; 
in  this  case  a  very  low  power  of  the  microscope  should  be  used  for  ex- 
aminations; an  inch  and  a  half  objective  serves  the  purpose. 

Exceedingly  small  globular  butter  crystals  may  arise  from  one  or  two 
causes,  such  as  from  the  oily  chai^acters  of  the  butter,  or  by  cooling  the 
boiled  butter  too  quickly.  All  boiled  samples  should  be  kept  in  a  dark 
cool  place  to  prevent  the  crystals  from  passing  to  the  secondary  stage 
characterized  by  the  rosette-like  forms.  At  high  temperature,  such  as 
1U(P  F.,  the  globular  crystals  all  dissolve.  Should  these  i)recautions 
be  neglected  effective  crysttUlixation  will  not  take  place  and  the  crosd 
will  not  be  discovered.  ^ 

MOUNTmO  BUTTEB  GEYSTAL8. 

A  practical  microscopist  will  readily  perceive  that  from  the  very  nature 
of  the  crystals  great  care  must  be  exercised  in  mounting  them.  The 
globular  crj^stals  should  not  be  crushed;  neither  should  they  be  ex|M>Hi»<l 
to  light  except  when  necessary,  or  to  a  temperature  of  over  70o  or  75"^ 
F.  At  950  1  found  the  crystals  of  Tennessee  butter  dissolve  while  the 
Ward  butter  crystals  at  the  same  temperature  retained  very  nearly  their 
normal  form. 

In  order  to  crystallize  solid  &t8  and  show  their  normal  crystals  it  is 
necessary  first  to  boil  them  with  sweet  oil.  When  cold,  the  compositioD 
ahoold  be  of  the  consistency  of  butter.    Cacao  butter  should  be  made 
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60  liquid  when  cold  that  its  crystals  will  swim  Incrnsted  on  the  surface 
of  the  oil.  When  a  little  of  this  floating  incrustation  is  bruised  gently 
in  oil  aod  mounted,  beautiftd  discoid  crystals  will  appear  under  the  mi- 
croscope. When  normal  cfrystals  of  fiett  of  any  description  are  mounted 
Id  oil  it  is  difficult  to  preserve  specimens  of  them  for  a  long  period, 
owing  to  their  tendency  to  dissolve,  especially  at  temperatures  exceeding 
800P. 

CHUmCAL    TESTS  FOB   BUTTEB,  OLEOMABOABINB,  AlVD  BtTTTEBIKX. 

Oleomargarine  made  under  the  French  patent,  consisting  mostly  of 
beef  fat,  is  easily  detected  by  pouring  a  few  drops  of  concentrated  sul- 
phuric acid  on  a  portion  about  the  size  of  a  bean  and  mixing  quickly 
with  a  glass  rod.  The  mass  at  once  assumes  a  light  amber  tint,  soon 
turning  darker  and  richer  in  color.  After  a  period  of  from  fifteen  to 
thirty  minutes  it  turns  to  a  well-deflned  crimson  scarlet.  After  a  lapse 
of  twentyfour  hours  it  becomes  the  color  of  dark  walnut. 

Withiu  the  last  six  months  £  have  failed  to  And  any  of  this  grade  of 
batter  substitute  in  Washington  markets.  It  is  giving  way  to  various 
cheaper  compounds,  known  i^s  butterine. 

True  oleomargarine  may  be  detected  aiao  by  boiling  a  sample  of  it  in 
an  iron  spoon,  when  the  odor  of  burnt  fot  is  given  o£  Bntt^ne  can- 
not be  tested  by  this  process  satisfactorily,  owing  to  the  presence  of 
batter  in  the  mixture,  the  butyric  acid  of  the  batter  being  the  most 
prominent  odor  observed. 

If  samples  of  pure  butter,  oleomargarine,  and  butterine  are  exposed  to 
a  temperature  of  75^  F.,  for  a  period  of  one  hour,  the  last  named  will 
become  slightly  glossy,  and  at  85^  wUl  become  almost  semi-fluid,  while 
the  other  two  samples  named  will  not  appear  to  the  naked  eye  to  be 
thas  affected  and  will  preserve  their  sharp  angles. 

When  oleomargarine  or  butterine  is  newly  made,  crystals  of  fskt  are 
Beldom  observed  in  it  when  viewed  under  the  microscope;  but  in  course 
of  time,  owing  to  their  being  subjected  to  Ught  and  increased  rise  of 
temperature  in  the  stores,  both  exhibit  crystals  of  fat  more  or  less.  In 
the  batter  substitutes  of  commerce,  the  crystals  are  seldom  absent,  but 
dark,  nitrogenous,  yellow,  translucent  bodies  are  always  seen  in  them 
and  are  characteristic  of  them.  These  latter  substances  are  never  found 
in  pare  butter.  When  batter  substitutes  are  sold  as  butter,  they  ex- 
hibit only  the  faint  odor  and  taste  of  butter,  and  one  is  puzzled  to  know 
whether  the  article  is  genuine  or  not.  In  such  cases  it  will  generally  be 
foand  to  be  either  oleomargarine  or  butterine.  When  the  suspected 
sabstance  has  a  bad  odor,  and  tastes  like  butter,  it  is  probably  old  but- 
te^i  provided  it  exhibits  no  dark  yellow  bodies  when  viewed  under  a 
power  varying  from  75  to  250  diameters. 

HOW  TO  DETECT  THE  0BY8TALS  OF  LABD  BT  THE  NAKED  EYE. 

Procure  a  piece  of  glass;  place  a  small  portion  of  the  lard  on  it,  ooy« 
ering  it  with  a  thick  microscopic  glass  disk ;  press  the  parts  together  so 
as  to  form  a  thin  film  of  the  lard  between,  as  described  in  the  case  of 
batter.  View  the  glass  and  lard  thus  secured  before  a  strong  light, 
when  white  specks  will  be  observed  in  the  lard.  The  transparent  por- 
tion represents  the  oil,  the  white  specks  the  crystals  of  fat  In  this 
way  fato  may  firequently  be  detected  in  oleomargarine  and  butterine. 
Pore  butter  treated  in  this  way  exhibits  a  plain,  even  color.  Mixed 
betters  have  a  streaky  appearance,  owing  to  their  'different  densities 
and  colors. 
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01eoniar<?aiiiie,  wlien  made  ander  the  fonnala  of  the  French  patent, 
is  conajM>:^ed  mostly  of  beef  fat  charned  with  milk  and  colored  with  an- 
na tto. 

BatteriDe  is  said  to  be  composed  of  the  proportion  of  lard.  4  ponnda; 
taIlow«  4  ponnds,  and  creamery  butter,  2  pounds.  A  lower  grade  is 
made  as  follows:  Cotton-seed  oil,  4  iM>ands;  tallow,  4  pounds;  low 
^rade  of  batter,  2  ponnda. 

It  will  be  seen,  from  the  two  compositions  of  bntterine  above  given, 
that  the  snlphnric-acid  test  would  act  difTerently  in  each  case.  I  there- 
fore advise  the  polarisoopic  test  as  the  most  effective  for  these  oompo- 
sitiona. 

EDIBLE  MUSHROOMS  OP  THE  XjyiTBD  STATES, 

For  several  years  past,  the  microscopic  division  of  the  Department  of 
i^icnltare  has  been  in  receipt  of  nomerons  letters  firom  its  regular 
correspondents  and  others,  from  which  it  appears  that,  in  various  locali- 
ties representing  almost  every  section  and  climate  of  the  Union,  there 
are  found  large  quantities  of  edible  mushrooms  and  other  allied  fun^, 
few  of  which  are,  however,  utilized,  owing  to  the  inability  of  the  great 
majority  of  the  people  to  distinguish  the  edible  species  from  the  poison- 
ous ones.  To  obtain  some  clear  and  trustworthy  criteria  by  which  to 
make  this  essential  distinction,  has  been  the  object  of  the  various  com- 
munications received,  and  in  view  cf  the  highly  nutritious  properties  of 
this  class  of  esculents,  and  of  the  great  possible  valoe  of  their  aggregate 
product  as  indicated  by  the  vast  quantities  produced  in  countries  where 
attention  is  given  to  their  cultivation,  the  importance  of  a  satisfactory 
answer  to  these  inqairies  will  be  readily  appreciated. 

FOOD  ViXTTS  OF  IHTSHBOOMa. 

Bohllrausch  and  Siegel,  who  claim  to  have  made  exhaustive  invest!- 
gatioos  into  the  food  values  of  mushrooms,  state  that  **  many  8]>ecie8 
deserve  to  be  placed  beside  meat  as  sources  of  nitrogenous  nutriment,'' 
and  their  analysis,  if  correct,  fully  bears  out  the  statement.  They  find 
in  100  parts  of  dried  Morchella  esculenta So.lS  per. cent,  of  protein;  in 
Heltella  esculenta  26,31  per  cent,  of  protein,  from  46  to  49  per  cent,  of 
potassium,  salts,  and  phosphoric  acid,  2.3  per  cent,  of  fatty  matter,  and 
a  considerable  quantity  of  sugar.  The  Boletus  edulis  they  represent  as 
containing  in  100  parts  of  the  dried  substance  22.8:i  per  cent,  of  proteiu. 
The  nitrogenous  values  of  different  foods  as  compared  with  the  mush- 
room are  stated  as  follows :  Protein  substance  calculated  for  100  parts 
of  brejid,  8.03;  of  oatmeal,  9.74;  of  barley -bread,  6.39;  of  leguminous 
fruits,  27.05 ;  of  potatoes,  4.85 ;  of  mushrooms,  33.0.  A  much  larger  pro- 
portion of  the  various  kinds  of  mushrooms  are  edible  than  is  genenilly 
supposed,  but  a  prejudice  has  grown  up  concerning  them  in  this  coun- 
try which  will  take  some  time  to  eradicate ;  nevertheless,  they  god- 
tribute  so  considerable  a  portion  of  the  food  product  of  the  world  that 
we  may  be  sure  their  value  will  not  be  permanently  overlooked,  espec- 
ially when  we  consider  our  large  accessions  of  population  from  m^iid- 
tries  in  which  the  mushroom  is  a  familiar  and  much-prized  edible. 

In  France  mushrooms  form  a  very  large  article  of  consumption  and 
are  widely  cultivated.  The  mushroom  beds  cultivated  in  the  caves  are 
frequently  miles  in  extent.    A  cave  at  Mery  is  mentioned  as  containing) 
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in  18G7, 21  miles  of  beds,  and  prbdacing  not  less  than  8,000  ponnds  in 
weight  daily.  Another  at  Frepillon  contains  16  miles  of  beds.  The 
catacombs  and  quarries  of  Paris  and  vicinitv  and  the  caves  of  Moalin 
de  la  Roche,  Sous  Bicetre,  and  Bagneux  proauce  immense  quantities  of 
mushrooms.  They  are  all  under  Govemmeut  supervision  and  are  reg- 
ularly inspected  like  the  mines. 

The  mushroom  which  is  cultivated  in  these  quarries  and  caves  almost 
to  the  exclusion  of  all  others  is  the  '*  Snow  Ball,"  Agaricua  arvensia. 
The  truffle  is  held  in  high  esteem  and  is  largely  exported.  In  1872  the 
quantity  of  truffles  exported  from  France  was  valued  at  over  3,000,000 
franca,  and  in  1879  at  nearly  10,000,000  francs.  Immense  quantities  of 
\kQAgaricu8  delioiosus  are  sold  in  the  Marseilles  markets.  The  Fistulina 
kpatica  is  also  in  great  demand,  and  many  other  varieties  appear  from 
time  to  time  in  the  markets  throughout  France.  The  Chinese,  who  are 
noted  for  the  care  bestowed  on  their  esculent  vegetation,  use  large  quan- 
tities of  the  edible  fungi,  importing  largely  from  Japan  and  Tahiti.  The 
trade  in  edible  fungi  from  Tahiti  to  China  commenced  about  the  year 
1866 ;  in  1868  only  70  tons  were  shipped,  in  1873,  135  tons  were  ex- 
ported to  China,  and  in  1874,  152  tons  were  exported. 

The  value  of  the  mushrooms  imported  by  Shanghai  from  Tahiti  in 
1872  was  107,000  taels,  and  in  1873, 138,800  taels— the  tael  is  worth  about 
6i.  sterling.  The  fungus  shipfied,  Exidia  auricula  indcBj  is  said  to  be 
very  rich  in  fungine  and  nitrogen.  It  is  a  very  bufky  freight,  10  tons 
taking  as  much  room  as  30  tons  of  ordinary  freight 

A  very  laudable  practice  of  the  Chinese  Government  alluded  to  in  an 
English  journal,  and  which  might  perhaps  be  advantageously  adopted 
iothiscountry,  is  the  publishing  for  annual  gratuitous  distribution  of 
namerous  treatises  describing  the  different  herbs  which  can  be  utilized 
io  whole  or  in  part  for  food  purpose.  One  of  these  treatises  is  called 
the  *^Anta-Famine  Uerbal,'^  and  consists  of  six  volumes  containing  de- 
scriptions, with  illustrations,  of  over  400  plants  which  can  be  used  as 
food.  These  volumes  are  of  inestimable  value  in  districts  where  the 
ravages  of  insects,  drought,  &e.,  have  destroyed  the  grain  and  rice 
crops  and  famine  is  imminent.  The  Japanese  grow  several  species  of 
edible  fungi  in  logs  of  decaying  wood  in  a  manner  peculiar  to  them- 
selves; and  aside  from  the  home  consumption  they  in  one  year  exported 
to  China  mushrooms  to  the  value  of  $60,000.  In  1879  mushrooms  were 
exported  from  Japan  to  the  value  of  243,440  yens — the  yen  is  equal  to 
99^  cents.  In  Italy  the  value  of  the  mushroom  as  an  article  of  diet  has 
long  been  understood  and  appreciated.  Pliny,  Galen,  and  DioHcorides 
meution  various  esculent  species,  notably  varieties  of  the  truffle,  the 
boletus  and  the  puff-ball.  At  Rome  it  has  been  the  custom  of  the  Gov- 
ernment to  appoint  inspectors  to  examine  all  the  mushrooms  brought 
ioto  the  market  and  to  r^ect  such  as  are  poisonous  or  worthless,  which 
are  thrown  into  the  Tib^.  It  was  required  also  that  no  mushrooms 
should  be  hawked  about  the  streets,  but  that  all  should  be  sent  to  the 
central  depot  for  inspection. 

The  yearly  average  of  the  taxed  mushrooms  sold  (all  over  10  pounds 
being  taxed)  in  the  city  of  Borne  alone,  for  the  past  decade,  has  been 
estimated  at  between  G0,000  and  80,000  pounds  weight.  Large  quanti- 
ties of  mushrooms  are  consumed  in  Germany,  Hungary,  Kussia  and 
Austria,  and  in  the  latter  country  a  list  is  published,  by  authority,  of 
^ose  mushrooms  which  upon  official  examination  may  be  sold.  Darwin 
^)eaks  of  Terra  del  Fuego  as  the  only  country  where  cryptogamic  plants 
form  a  staple  article  of  food. 
The  natives  there  eat  no  vegetable  food  <>ixcept  a  bright  yellow  fun- 
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gns  allied  to  Bulgarin.  In  England  the  common  meadow  mushro^ 
Agaricus  oampeitriiy  is  qnite  well  known  and  used  to  a  considera 
extent  among  the  people,  but  there  is  not  that  general  knowledge  t 
use  of  other  speoies  which  obtains  on  the  continent  Much  has  b 
done  of  late  years  by  the  Kev.  M.  J.  Berkeley,  Dr.  Curtis,  Dr.  C. 
Badham,  Dr.  M.  0.  Cooke,  Worthington  G.  Smith,  Prof.  Charles  Pc 
and  others,  to  disseminate  general  knowledge  on  the  subject.  T 
America  is  no  less  rich  in  the  quantity  and  variety  of  esculent  fung 
readily  seen  by  the  fact  that  one  hundred  and  eleven  species  of  edi 
fungi  have  been  descibed  by  liev.  Dr.  Curtis,  State  botanist  of  No 
Carolina,  as  indigenous  to  that  State  alone,  and  late  investigations  sb 
that  nearly  all  the  types  common  to  the  countries  of  continental  £ur< 
are  found  in  different  localities  in  the  United  States.  Dr.  J.  J.  Bro^ 
of  Sheboygan,  Wisconsin,  writes  that  edible  mushrooms  are  found 
his  neighborhood  in  great  abundance. 

In  preparing  this  paper  for  publication  I  have  made  selections  ft 
such  specimens  of  edible  fungj  as  have  marked  peculiarities  in  strt 
ure,  habits,  taste,  odoi ,  color,  juice,  and  change  of  color  of  juice  on 
posure  to  the  atmosphere. 

OSANaB  MILK  miSHBOGM. 

This  agaric  is  highly  recommended  by  different  authors.  It  beloi 
to  the  genus  Lactarius,  or  the  milk-bearing  group.  As  a  group, 
milk  fungi  are  the  only  ones  which  receive  general  comniendatioi 
esculent.  Lactarius  deliciosus  (Fig.  1  of  Plate  2)  is  easily  distinguisl 
from  any  other  of  the  group  by  the  orange  or  red-colored  milk  it  exu 
on  being  bruised  or  broken.  The  bruised  parts  turn,  on  exposure,  1 
dull  green  color,  as  does  the  milk  also  on  exposure  to  the  atmosph 
This  mushroom  has  a  firm,  juicy  flesh,  and  the  richly-colored  top  is  c 
monly  but  not  always  marked  with  deeper  colored  zones.  The  stet 
often  spotted  with  red ;  gills  same  color  as  the  pileus.  It  is  found 
fir  plantations,  pine,  and  swampy  woods.  It  can  be  distinguished  n 
ily  from  another  and  a  poiBonous  speciCwS,  which  is  similar  in  shape  i 
size,  by  its  deeper  color  and  by  its  orange-colored  milk,  the  milk  of 
poisonous  species  being  white  and  unchangeable.  The  flavor  of  the 
liciosus,  when  cooked,  is  said  to  resemble  that  of  kidney  stew. 

Mode  of  ooolcino, — ''The  rich  gravy  it  prodaces  is  its  chief  cbaracteristic, 
hence  it  commends  itself  to  malce  a  rich  gravy  sauce,  or  as  an  ingredient  in  soaps, 
requires  delicate  cookings  fur,  though  fleshy,  it  becomes  tough  it'  kept  on  the  Ure  i 
all  the  Juice  is  exuded.    Baking  is  perhaps  the  best  process  for  this  agaric  to 
through/' 

OHANTASSLLX. 

Whereverfound  Gantharellus  cibariotis  (Pig.2)  grows  in  greatprofhsi 
It  is  very  popular  in  Europe,  where,  in  some  localities,  the  inhabita 
make  it  their  principal  food.  It  is  easily  recognized  by  its  rich  c< 
and  the  peculiar  form  of  its  gills.  It  is  generally  found  in  light  wo 
and  high  situations.  The  pileus  is  lobed  and  irregular  in  shape.  W1 
young  it  is  dome-like,  the  margin  rolled  in ;  as  it  approaches  matui 
the  margin  expands,  forming  an  irregular,  wavy  line,  and  is  orange 
deep  yellow,  somewhat  resembling  that  of  the  yelk  of  an  egg.  It 
youth  the  stalk  is  tough,  white,  and  solid,  becoming  hollow  in  matur 
The  gills,  which  appear  like  short,  branching  veins,  are  thick  and  w 
apart,  and  are  of  the  same  color  as,  the  pUeus.    The  texture  is  smoc 
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sh  is  white  and  dense  and  has  a  pleasant  odor.  Yittadina  corn- 
it  to  that  of  plums.  It  is  somewhat  dry  and  tough  in  charaxjter, 
lerefore  requires  slow  and  long  stewing,  with  plenty  of  liquid.  In 
ng  them  for  culinary  purposes,  crisp  and  heavy  ones  should  be 
I  in  preference  to  light  and  soft  ones,  being  less  likely  to  become 
ry  in  cooking.  Some  recommend  soaking  them  in  milk  over  ui^b  t 
ier  them  tender. 
.  Hussey  gives  the  following  receipt : 

be  mnahrooms  across  and  remove  the  stems,  put  them  into  a  olosely-oovered 
an  with  a  little  fresh  bntter  and  sweat  them,  take  them  out,  wipe,  and  stew 
y  or  fVioassee  nntil  tender  at  the  lowest  possible  temperature ;  a  great  hea^. 
destroys  the  flavor. 

eleterious  species  of  the  cantharellus,  Cantherellus  aurantiacus^ 
!bund  in  rank  grass  or  decaying  herbage,  is  of  the  same  color,  and 
careless  observer  might  be  taken  for  the  wholesome  species.  A 
(are  and  attention  to  detail,  however,  will  enable  one  to  distin- 
one  from  the  other.  In  the  Cantharellus  aurantiacus  the  gills  are 
ed,  thin,  and  of  a  much  deeper  color  than  the  pUeus. 

PUBY  BING  GHAMPIONOK. 

otmitM  oreadea  (Fig.  3)  is  represented  by  all  mycologists  as  one 
most  highly  flavored.  It  grows  in  rings  in  short  pastures  on 
.  and  by  roadsides,  but  never  in  woods.  It  is  very  well  marked^ 
rhat  tough,  the  solid  stem  particularly  so.  In  color  it  is  a  bright 
The  gills  are  wide  apart  and  are  of  a  cream  color.  When  diied 
be  kept  for  years  without  losing  its  flavor.  <<It  is  much  used  in 
*ench  "  k  la  mode'^  beef  shops  in  London,  with  the  view  of  flavor* 
at  dish."  Badham,  Eev.  M.  J.  Berkeley,  and  Mr.  Worthington  O. 
,  of  England,  highly  recommend  tlie  fairy  ring  champignon,  and 
lid  by  experts  in  the  onlinary  art  that  when  boiled  with  butter  it 
L  exquisitely  rich  and  delicious  flavor.  Mr.  Berkeley  says  it  is  so 
on  in  some  districts  of  England  that  bushels  may  be  gathered  in 

)ther  species  of  this  genus,  found  growing  in  woods  on  dead  leaves, 
»e  avoided.  The  giUs  of  this  species  are  darker  in  color  and  nar- 
.  It  has  a  hairy  down  at  the  base  of  the  stem,  by  which  it  may 
e  distinguished. 

HEDaEHOa  OS  SPINE  MUBHBOOM. 

9  genus,  Eydnum  r^^a/ndum  (Fig.  4),  being  so  well  defined,  having 
I  instead  of  gills  or  pores,  is  easily  distinguished  from  all  others. 

pilcus  is  irregular  in  shape,  depressed  in  the  center,  fleshy,  nnd 
innamon  or  yellowish  in  color. 

ih  ttrm  and  white,  turning  slightly  brown  when  bruised.  Tlje 
I  are  awl  shaped,  of  various  sizes,  crowded  and  running  down, 
in  color  than  the  pileus.  Stem  solid,  at  flist  white  and  then  tawny 
-color;  spores  round  and  white.  There  are  no  poisonous  species 
3  genus,  although  some  are  too  tough  to  be  considered  edible. 

Hyc^um  repandum  is  the  most  desirable.   M.  Boques,  an  eminent 
h  mycologist,  says : 

j;eneral  use  of  this  ftmgns  thxonghoat  SYanoe,  Italy,  and  Germany  leaves  no 
la  to  its  good  qnaHtiea. 
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It  i^  coDimon  in  oak  and  pine  woods  in  England.    Mis.  Ruaeey 
oruioeiKLs  stewinz  tins  moshioom  in  brown  or  white  saooe. 


CVx/£  hio^lj  and  f<vr  a  long  time,  andjkeep  veil  aofrpliod.  vith  Bqidd,  it  hang 

It£  drv  natnre  makes  it  easy  to  x^reserre,  and  it  may  be  k^t  for  a 
great  leD^th  of  time. 

XK4DOW  mrSHSOOlf. 

To  di>tin£rnLsb  the  common  meadow  mnshroom,  Agar\4ru»  {jfsaUiot^' 
eampeftris  { Fig.  u ),  req  aires  von*  lit  tie  cliscriini  iiation.  The  cap  or  pileas 
iii  fifc«bv.  white,  or  tawnv,  sometimes  brownish.  When  it  is  in  its  hesi 
condition  for  il«^  tbe  ^lis  ait*  a  beantifol  pink  in  color;  ultimately  tbey 
become  a  deep  bro^n.  reacLing  ijeaiJy  to  ifce  stt-ra,  which  carries  a  weil- 
Djarked  white  woolly  rinj:  or  volva.  The  c-'ip  is  usually  mofe  or  less 
adomeil  with  minute  silky  fibrils.  Tbe  margin  generally  extends  a  lit- 
tle beyond  tbe  outer  extremity  of  the  gills.  It  has  an  enticing  fragrance, 
and  tbe  white  flesh  is  sometimes  inclined  to  change  to  pink  when  broken. 
It  grows  in  open  grassy  places,  in  fields  and  rich  pastures,  but  never  in 
thick  woods. 

It  may  be  prepared  for  tbe  table  by  stewing  with  butter,  spice,  pars- 
ley, sweet  herbs,  salt,  and  i>epper.  and  a  little  pure  lemon  juice.  It  makes 
a  fine  catsup,  and  cut  up  in  smaU  pieces  and  stewed  with  batter  makes 
an  agreeable  adjunct  to  a  steak  or  mutton-chop.  The  catsap  may  be 
used  to  give  flavor  to  soup  or  beef  tea. 

This  mushroom  should  be  eaten  fresh,  and  served  hoL 

Dr.  Badbam  says: 

Tbe  muflhrooci.  baTin;;  tbe  same  pTX>ximate  principles  as  memt,  reqxiireB,  like  mest, 
to  be  eooked  before  tbesfe  b<:coii3e  changecL 

Mr.  Worthington  G.  Smith  says : 

Tbe  AgarieuM  arrentiJt  f  borse  mushroom)  is  a  species  Tery  nearly  ftliied  to  tbe  meadow 
mniJiroom,  and  ixeqneutiy  grows  with  it.  bat  is  coiirser.  aud  has  not  tbe  same  deli- 
cioos  flaror.  It  is  u.snallT  mncb  larger,  ofti'n  attaining  mormons  dimensions;  it  tnma 
a  brownish  yellow  as  s'>on  as  broken  or  bruiseid.  The  top  in  good  specimens  is  smooth 
and  snowy  white;  the  gilis  are  not  thepnrepinkof  tbe  meadow  mnsiimom,  bot  adirty. 
brownish  white,  nltirnati-ly  becoming  brown.  It  has  a  big,  ragged  flooouee  lingy  and 
tbe  pithy  stem  is  inclined  to  be  hollow. 

MANED  AaARIG. 

The  maned  agaric,  Coprinus  eamatus  (Fig.  C),  is  considered  one  of  the 
most  delicious  of  all  the  mushroom  tribe  when  in  its  young  condition. 
The  cap  is  at  first  cylindrical,  ultimately  boll  shaped.  It  is  expanded, 
more  or  less  scaly,  and  soon  splits  longitudinally.  The  epidermis  is  thin, 
fiehh  thick  in  the  center  and  very  thin  at  the  margins.  The  gills  are 
free,  and  at  first  white  or  pinkish,  then  black,  soon  melting  into  an  inky 
fluid,  whose  black  color  is  due  to  the  black  spores  with  which  it  is  QlltMl. 
The  ring  on  the  stem  is  movable,  then  disappeuriug.  The  stem  is  white 
and  hollow.  This  fungus  grows  in  waste  and  gra^^sy  x)lacej^,  lawns,  and 
meadows.  Only  young  specimens  are  de^sirable  for  escnieut  purfioses. 
Mr.  Worthington  G.  Smith,  as  the  result  of  considerable  experience, 
observes : 


It  mnst  be  noted,  howoTer,  that  when  too  yonng  this  agaric  is  rather  deficient  in 
flavor  and  itM  Hbers  teoacioos.  Its  flavor  is  most  rich  and  its  textore  moet  delicate 
when  tbe  gills  «hnw  the  pink  color  with  sepia  margins. 

It  decays  rapidly,  and  should  be  cooked  immediately  after  gathering. 
A  very  simple  meUiod  is  to  broil  and  serve  on  toast. 
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MOROHELLA  ESOXTLENTA. 

Morchella  esculenta  (Fifr.^  7)  is  known  under  a  variety  of  names — Plwl' 
\n&,tficulentu8^  Selvella  esculenta^  &c.  The  genus  Morchella  has  but  few 
^species,  and  most  authors  agree  that  all  are  edible.  Berkeley  considers 
the  Morchella  semilibera  as  doubtful.  The  head  of  the  morel  is  deeply 
pitted,  hollow,  thin,  and  firm,  and  when  fully  grown  is  several  inches  in 
diameter.  The  morel  is  found  in  April  or  May  in  grassy  i)lace8  on  the 
border  of  fields  and  the  raised  bauks  of  streams,  sometimes  in  fir  or 
chestnnt  forests  and  in  hilly  countries.  It  prefers  a  calcareous  ground 
aud  flourishes  on  wood  UHhes. 

In  Germany,  Prance,  and  England  it  is  well  known  and  highly  es- 
teemed. In  the  United  States  it  is  little  known,  although  it  grows  in 
several  of  the  States  in  great  abundance.  I  have  had  specimens  of  it 
from  Missouri  and  Wisconsin  and  from  Mar^'iand.  Curtis  speaks  of 
finding  it  in  North  Carolina,  but  not  in  quantity.  It  is  identical  with 
the  European  morel.  In  Yorkshire,  England,  the  women  who  gather 
cowHiips  for  wine  brewing  bring  to  market  a  few  morels  in  the  corner  of 
their  baskets  and  ask  an  extra  shilling  for  them.  The  dried  morel  is 
Qsed  in  parts  of  England  to  give  flavor  to  certain  kinds  of  saace.  Large 
qaantities  of  this  fungus  in  a  prex)ared  condition  are  imported  into  Eng- 
land from  the  continent 

The  following  receipts  will  illustrate  some  of  the  methods  of  cooking 
thia  excellent  mushroom : 

Havint  washed  and  cleansed  from  ibom  tho  earth  which  is  apt  to  coUect  ui  the  hol- 
lows of  the  plants,  dry  tbem  thoroughly  in  a  napkin  and  put  in  a  sance-pan  with  pep- 
per, salt,  and  parsley,  adding  or  not  si  piece  of  ham;  stow  for  an  hour,  ponring  in 
oecuioDally  a  little  broth  to  prevent  burning.  When  sufiioisutly  done,  bind  with  the 
yelks  of  two  or  three  eggs  and  serve  on  buttered  toast. 

OLAYABIA  GINEBEA. 

Of  this  species  (Fig.  8),  M.  0.  Cooke  observes: 

It  has  a  short  thick  stem,  is  very  mnch  branched  and  irregular,  and  becomes  ulti- 
mately of  a  cinerons  hue.  The  substance  U  brittle  and  not  tough,  as  in  some  species, 
lo  France  it  is  known  under  various  names,  as  Pieddecoq,  Gallinolef  &c.,  and  in  Italy 
u  DUolarQ89a  ;  in  both  of  those  countries  it  is  eaten. 

It  is  quite  plentifnl  in  this  couutry.    I  have  had  some  fine  specimens 
from  the  White  Mountains.    All  the  white-spored  claverias  are  whole- ^ 
some. 

OLAYABIA  BUaOSA. 

This  species,  Clavaria  rugosa  (Fig.  9),  is  not  generally  found  in  suffi- 
cient quantities  to  make  it  of  much  value  as  an  esculent,  but  it  is  whole- 
some and  can  be  cooked  with  other  varieties  of  the  Clavaria,  It  is 
im^gular  in  shape,  white,  and  sometimes  delicately  tinted  with  gray. 
M)re  cooking  the  Clavaria  should  be  sweated  with  butter  over  a  slow 
fire  and  the  licjuor  thrown  away.  The  Clavaria  should  then  be  wrapi)ed 
in  slices  of  bacon  and  stewed  for  an  hour  in  a  little  sauce  or  gravy  sea- 
wned  with  salt,  pepper,  and  parsley,  then  served  with  white  sauc^. 

EDIBLE   POBE  MUSHBOOM. 

Dr.  Badham  says  of  the  Boletus  edulis  (Fig.  10): 

/^  word  boletus,  which  has  at  different  times  and  under  different  mycologists 
"^  made  to  represent  in  turn  many  different  funguses,  is  now  restricted  to  such  aa 


106         REPOBT   OP  THE   COMMISSIONER   OF   AGRICULTURE. 

Iiave  a  soft  flcsli,  vertical  tabes  undorneath,  round  or  angalar,  slightly  connect-ed  to- 
gether and  with  the  substance  of  the  cap,  open  below  and  lined  by  the  sporiferoos 
membrane;  the  cap  horizontal,  very  fleshy;  the  stalk  generally  reticulate. 

In  this  group  there  are  but  few  edible  species  and  some  very  dele- 
terious. The  tiesh  of  the  poisonous  species  invariably  turns  blue  when 
bruised  or  broken.  That  of  the  edible  species  does  not  turn  blue.  This 
is  an  important  general  distinction,  which  will  save  much  inconvenience^ 
at  least,  if  kept  in  mind.  "The  Boletus  edulUj^  says  Badham,  "cannot 
be  mistaken  for  any  other  boletus  because  it  alone  presents  all  the  fol- 
lowing characters  united,  viz:  A  cap,  the  surface  of  which  is  smooth; 
tubes,  the  color  of  which  varies  with  each  period  of  its  growth ;  beau- 
tiful and  singular  reticulation  of  the  stalk,  especially  towards  the  upper 
portion,  and  a  flesh  which  is  white  and  unchanging." 

The  cup  is  brown.  At  first  the  tubes  are  white^  then  pale  yellow, 
and  when  mature  a  dull,  greenish  yellow.  For  table  use  the  specimens 
should  be  gathered  when  tubes  are  pale  yellow;  it  is  then  most  tender. 
The  stem  is  solid  and  quite  thick,  at  first  white,  but  turning  to  Ught 
brown  in  maturity,  displaying  near  the  top  a  network  of  pinkish  veins. 
It  is  sold  in  quantities  in  Italy.  It  is  also  quite  popular  in  Hungaty, 
Germany,  Russia,  and  other  European  countries.  It  grows  most 
abundantly  in  the  autumn,  although  often  found  in  spring  and  sum- 
mer. It  is  found  chiefly  in  woods,  more  especially  in  those  of  pinei  oak, 
and  chestnut.  The  following  receipt  for  cooking  the  boletus  is  given 
by  Persoon: 

It  may  be  cooked  in  white  tance,  with  or/witboat  ohioken  in  friolMaee,  bMled  or 
baked  with  batter,  Mlad-oil,  pepper,  salt,  chopped  herbs,  and  bread  ommbs,  to  whiok 
add  some  ham  or  a  mince  of  anohory. 

Its  flesh  is  tender  and  juicy,  and  its  requires  less  cooking  than  some 
of  the  tougher  mushrooms. 

PXTFF-BALL. 

The  giant  puff-ball,  Lycopei*don  giganteum  (Fig.  11),  so  generally 
neglected,  is  one  of  the  most  valuable  of  edible  fungi.  It  is  readily 
distinguished  from  other  puff-balls  and  allied  fungi  by  its  large  sizd 
it  being  from  10  to  20  inches  in  diameter,  and  by  its  structure  is  easily 
•separated  from  all  other  large  fungous  growths.  It  is  somewhat  globose 
in  form,  whitish,  or  pale  yellowish  brown  in  color,  filled  with  a  soft 
white  flesh  when  immature,  which  changes  to  an  elastic  yellowisLi 
brown  cottony  but  dusty  mass  of  filaments  and  spores  when  mature. 

In  this  state  the  peel  or  rind  breaks  up  and  gradually  faMB  away  ii 
fragments.  I  have  made  foil  inquiry  regarding  it  among  connoissenx 
and  have  not  found  a  dissenting  voice  as  to  its  value  as  an  esculeot 
All  mycologists  are  agreed  as  to  its  edibility  and  tender  character.  A.] 
the  species  are  edible,  but  the  smooth-skinned  varieties  are  more  pain 
table  than  the  rough-skinned. 

Vittadini,  an  Italian  mycologist,  says : 

When  the  giant  puff-baU  is  oonyenlently  situated  you  should  only  take  one  tlio^  at 
a  time,  cutting  it  horizontally  and  usin^  great  care  not  to  disturb  its  growth,  to  pre- 
vent decay,  aud  thus  one  may  hare  a  fritter  every  day  for  a  week. 

Dr.  M.  0.  Gooke,the  eminent  London  mycologist,  writes  with  entha- 
siasm  of  the  merits  of  the  giant  puff-ball  as  an  esculent,  deeming  it  a 
delightfol  bieaMast  relish. 
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Mrs.  Hussey^  of  EDglaiid,  gives  the  following  receipt  for  pufi-ball 
ooielette : 

Finit  rettiOTe  the  oator  skin;  cut  ifi  BliteB  half  an  Inoh  thick,  have  ready  nome 
chopped  herbs,  pepper,  and  salt;  dip  the  slices  in  yelk  of  egg,  and  sprinkle  the  herbs 
apou  them  ;  fry  In  iresh  butter,  and  eat  immediately. 

The  pnft'-balls  ninst  be  gathered  yonnir.  If  the  substance  within  is  white  and 
pulpy  it  is  in  good  condition  for  dressing,  but  if  marked  with  yellow  stains  it  should 
ue  rejected. 

The  piiff*ball  is  found  growing  in  proftision  in  many  parts  of  the 
United  States*  and  a  few  fine  specimens  have  been  forwarded  to  the 
Department  for  inspection.  I  hare  myself  tested  a  fine  specimen  of 
the  giant  puff-ball,  found  in  the  Department  grounds,  finding  it  when 
fried  in  egg-batter  very  delicious  eating. 

J.  M.  Dcxlge,  of  Glencoe,  Dodge  County,  Nebraska,  writes  to  the  De- 
partment under  date  of  April  0, 1878 : 

I  am  mnch  interested  in  the  article,  "  Edible  Fungi,"  published  in  the  Department 
report  for  1876.  We  have  here  a  species  of  puff-ball  which  when  young  has  firm 
white  flesh,  and  I  think  would  be  good  to  eat.  It  sometimes  grows  to  a  large  siae. 
It  is  usually  quite  abundant  on  the  prairies  in  summer,  and,  if  edible,  would  offer  a 
large  amount  of  food. 

I  am  informed  that  the  giant  puff-ball,  Lyooperdon  giganteum^  is  found 
in  great  abundance  growing  on  the  Oenesee  flats,  Livingston  County, 
Bew  York. 

LIVER  FTJNOtrs. 

This  fungus,  Fistulina  htmatica  (Fig.  12),  is  frequently  found  on  old 
oaks,  chestnuts,  and  ash.  It  develops  from  the  rotten  bark.  It  appears 
first  as  a  rosy  pimple  at  any  time  during  the  summer  season.  In  a  very 
short  time  it  becomes  tongue-shaped,  and  assumes  the  color  of  a  beet« 
TOOL  In  a  few  days  it  changes  form  again,  becoming  broad  in  compar- 
ison to  its  length  and  changing  in  color  to  a  deep  blood  red.  Its  lower 
surface  is  often  paler  than  its  upi)er,  it  being  tinged  with  yellow  and 
pink  hues.  It  requires  about  two  weeks  to  attain  its  highest  develop- 
ment, after  which  it  gradually  decays. 

It  varies  in  size  from  a  few  inches  to  several  feet  in  circumference. 
Bey.  M.  J.  Berkeley  mentions  one  which  weighed  30  pounds.  It  has 
been  styled  the  ''poor  man's  fungus,''  and  in  flavor  resembles  meat  more 
than  any  other. 

When  young  and  tender  it  can  be  sliced  and  broiled  or  minced  and 
stowed,  making  a  delicious  dish.  When  old  the  stock  is  rather  tough 
for  good  eiicing,  but  the  gravy  taken  from  it  is  equal  to  that  of  the  best 
hectsteak.  The  following  receipt  for  cooking  this  fungus  is  recom- 
mended :  Slice  and  macerate  it,  add  pepper  and  salt,  a  little  lemon^  and 
ninced  eschalots,  a  species  of  onion  or  garlic ;  then  strain  and  boil  the 
hqnid,  which  makes  most  excellent  beef  gravy. 

This  fungus  is  esteemed  in  Europe,  where  it  is  eaten  prepared  in  a 
variety  of  ways.  Where  it  grows  at  all,  it  grows  abundantly.  I  have 
found  bome  iluc  specimens  in  the  District  of  Columbia. 

MBTHODS  OP  OULTTVATION. 

Many  methods  of  cultivating  the  common  meadow  mushroom  have 
Ixien  presented  by  different  growers,  but  all  agree  as  to  the  value  of 
Uie  general  methods  in  practice.  Nearly  every  farm  and  nursery  afibrds 
tho  conditions  necessary  to  cultivate  the  ordinary  field  mushrooms ; 
Boch  as  sheltered  sheds,  stables,  and  small  hot-beds  for  winter  culiiva- 
tion,  and  melon  patches,  cucumber  pits,  &c.,  for  summer  culture. 
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Masbroom  spawn  in  <' bricks"  can  be  easily  obtained  from  the  seeds- 
men. Natural  or  virgin  spawn,  which  is  considered  by  many  experi- 
enced growers  as  preferable  to  the  artificisU,  can  be  obtained  in  most 
places  where  horses  are  kept.  *  It  is  found  in  half  decomposed  manure- 
hesips,  generally  where  horse-droppings  have  accumulated  under  cover. 
It  is  easily  distinguished  by  its  white  filamentous  character  and  by  its 
mushroom  odor.    When  dried  it  can  be  kept  for  years. 

Mushroom  beds  are  easily  formed  on  the  floor  of  sheds  by  carrying 
in  tbe  fresh  stable  dung,  adding  to  it  about  one-fourth  of  good  loam, 
mixing  both  together,  pressing  firmly  down,  and  letting  the  mass  re- 
main about  two  weeks  untouched^  By  this  time  the  temperature  will 
bo  on  the  decline,  and  when  it  falls  anywhere  between  50^  and  60^  F., 
break  the  spawn  bricks  into  pieces  2  inches  square  and  plant,  12  inches 
apart,  3  inches  below  the  surface.  By  means  of  any  suitable  instru- 
ment beat  the  mass  down  firmly,  then  add  3  inches  of  good  soil  and 
beat  again. 

Mushrooms  generally  take  six  weeks  to  fit  them  for  eating  puriK>se6. 
When  rea<ly  tlioy  should  be  carefully  cut  off  with  a  knife,  ncrt  broken. 

Robinson,  author  of  an  instructive  work  on  mushroom  culture,  rec- 
ommends that  tbe  bed  should  not  be  finally  earthed  until  the  spawn 
is  seen  beginning  to  s])read  its  white  filaments  through  the  mass;  and 
should  it  fail  to  do  this  in  eigbt  or  ten  da^^s  after  spawning,  the  condi- 
tions being  favorable,  it  is  better  to  insert  fresh  spawn  or  to  remake  the 
bed,  adding  fresh  materials  if  it  be  found  to  fail  from  being  too  cold. 
The  temperature  of  the  be<ls  at  spawning  time  should  not  exceed  80<^ 
P. :  70^  is  considered  the  most  suitable  regular  temperature. 

With  regard  to  tbe  depth  at  which  spawn  should  be  placed,  Mr.  Bob- 
inson  says :  ^*  It  would  be  t)etter  not  to  put  it  at  any  uniform  depth,  but 
so  that  while  one  piece  of  it  may  be  at  a  depth  of  G  inches  or  nearly-so, 
others  may  touch  the  surface.  This  would  allow  of  the  spawn  vegetat- 
ing at  a  depth  and  temperature  most  congenial  to  it." 

Mushrooms  may  be  cultivated  in  warm  cellars,  in  boxes  about  4  feet 
square  by  18  inches  in  depth,  for  family  use. 

THOMAS  TAYLOR,  M.  D., 

Mwro90opiit 

Hon.  KOBMAN  J.  GOLMAN, 

Commissioner, 
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8m:  I  have  the  honor  to  snbmit  herewith  a  report  on  the  operations 
of  this  division  dariDg  the  past  year. 

In  this  report  will  be  found  a  r^sum^  of  the  principal  work  carried  on 
by  the  dlTision,  divested  of  such  merely  technical  information  as  might 
l)6of  nse  to  the  professional  chemist  bat  not  to  the  agriculturist. 

Id  the  precediug  year  a  considerable  amount  of  work  was  done  by  the 
division  in  the  analysis  of  dairy  products,  having  for  its  object  the  de- 
termiDation  of  a  standard  of  good  milk  and  butter  and  the  detection  of 
the  extent  of  the  adulteration  which  these  substances  are  subjected  to. 
It  was  hoped  that  this  work  might  be  continued  during  the  year  which 
has  just  passed,  but  the  magnitude  of  the  work  requir^  by  the  experi- 
ments in  the  manufacture  of  sugar  rendered  this  plan  impossible.  Nev- 
ertheless the  importance  of  the  study  of  food  adulterations  in  general 
appears  to  be  of  so  great  importance  that  it  has  been  continued  by  an 
investigation  of  honey  and  its  adulterations.  It  is  the  purpose  of  the 
division,  in  accordance  with  your  suggestions,  to  extend  such  investi- 
gations so  as  to  include  all  the  more  important  varieties  of  food. 

HONEY  AND  ITS  ADULTBEATIONS. 

Pare  honey  is  the  nectar  of  flowers  passed  through  the  organism  of 
the  bee  and  stored  in  a  comb.  Adulterated  honey  is  any  compound  or 
preparation  known  or  sold  as  honey,  which  has  not  been  formed  in  (he 
iQanner  described.  Chemically  considered,  therefore,  pure  honey  con- 
sists of  the  substances  gathered  by  the  bee  from  flowers,  subjected  to 
such  modifications  as  they  inay  undergo  in  the  insect  laboratory  through 
which  they  pass. 

The  saccharine  exudation  of  flowers  consists  of  a  mixture  of  various 
sngars,  containing  in  the  form  of  pollen  a  small  quantity  of  nitrogenous 
i&atter.  The  exact  number  and  kind  of  sugars  in  the  nectar  of  flowers 
lias  never  been  determined.  Wilson  *  estimated  the  reducing  sugar  and 
ancrose  in  the  nectar  of  certain  flowers.  All  the  sugars,  however,  reduc- 
es copper,  were  classed  as  glucose.  In  general,  the  total  quantities  of 
SQch  sugars  were  greater  than  the  sucrose  present.  In  the  flower  of  the 
f^  clover  the  glucose  was  three  times  as  much  as  the  sucrose.  Since 
^  pore  honeys  there  is  very  little  sucrose,  it  follows  that  the  chief  change 
^hich  the  nectar  undergoes  before  it  appears  as  honey  is  in  the  inver- 
sion of  sucrose. 

Baring  the  last  year  several  samples  of  honey  have  been  examined, 

Boine  of  which  were  known  to  be  genuine  and  others  of  unknown  origin. 

--  ^ J 

*  Chemioal  News,  voL  38b  p.  93. 
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Following  is  a  description  of  the  varioos  samples  examined: 


1 

2 
3 
4 
5 
0 
7 
8 
0 
10 

u 
u 

18 
14 
16 
16 
17 
18 
10 
90 
81 
82 
28 
84 
85 


87 


29 
80 
31 
82 
33 
34 
85 
80 
87 
88 
89 
40 
41 
42 
48 


pounil. 


Clioloe  goldenrod  honey,  tram  Wniiam  Tbompaoii,  WftTne  Coantj,  N.  Y 
Choice  comb  honej,  from  Glthniie  A  Bexuner.  PhiladelphiA,  P» 

do 

do 

StTalned  honey,  marked  C.  O..Perrbie,  IndUna 

A  very  durk  hooey,  exhibited  at  Indiana  Bee  Keepers*  Association 

Choice  clover  honey,  from  Cliarlea  Israel.  New  York 

Pore  white  clorer  honey,  marked  Q.  B.  X.  X,  Pennsylvania 

Honey  In  comb,  locality  not  ffiren 

California  comb  honey,  bonehtin  Lafayette.  Ind 

Strained  honey,  marked  C.  0.,  Perrme.  Indiana 

JEacle  brand  honey  (in  eomb),  Gayn^  County,  K.  Y.,  boneht  in  open  market,  La> 
layette,  Ind. 

Whito  clover  hcney,  from  C.  W.  Hatehinson,  Actoo,  ICailon  Cooaty,  Ind 

Sample  from  Lonialana,  C.  F.  Hnth,  Cincinnati,  Ohio 

Baaswood  or  linn|honey,  from  Ulinois.  C.  F.  Mnth,  Cincinnati,  Ohio 

liancTove  honey,  from  Florida,  C.  F.  iloth,  Cincinnati,  Ohio 


icrovi 


Pars  white  ohnrer  honey,  apiair.  Iff.  B.  Shaw,  878  UnloB  street,  IndlanapoUa,  Ind. 

Btmined  honey,  from  choice  selected  white  clover 

Pore  eztraotea  honey  (crystallised),  from  B.  F.  Weir.  South  Biv«r,  Iffd 

Pore  extracted  honey  (liquid),  from  B.  F.  WeSr,  Sooth  Biver,  Kd , 

Ko  brand— frtm  J.  Hepsburger.  Maryland 


Comb  honey,  made  in  Tippecanoe  (joanty,  Ind 
~ in  bulk. 


Strained  honey,  bought 

Comb  honey,  bonght  in  open  market,  Indianapolis,  Ind.,  from  H.  K.  Thurber,  Kew 

York. 

Pure  maehine  eztraoted  honey,  Italiui  Apiary,  F.  W.  Abbot,  IndlanApolia,  Ind 

Sample  marked  B  F.  Davia,  North  Salem,  Hendricks  County,  Ind , 

White  clover  and  baas-wood  honey  (oornb).  Linden  Place  Apiary,  IndiaoapoUa,  lad^ 

Pugh  it  Dougherty. 

Choice  extracted  honey— strictly  pure,  from  HeCone  A  Hildreth,  Kew  York 

No  brand— fkam  Charles  S.  Pnval,  SpencervUle,  Md 

Comb  honey,  made  in  Tippecanoe  County,  Ind •• 

Comb  honey,  fh>m  Cliicago,  HI 

Comb  honey,  made  in Caiifomla • ^•.. ....... 

Strained  honev,  marked  white  clover,  XZ  C  and  B... ......—..< 

Comb  honey,  bought  in  open  market,  Indianapolis,  Ind ......m... .•.•••...»..•, 

Pure  extraoted  honey,  from  F.  8.  Bull  &  Sons,  Valparaiso,  Ind •..., 

Pure  extracted  honey,  fhim  Dousherty  St  McKee,  Indianapolis,  Ind...., 

Bxtracted  honey  (dark),  supposed  to  be  from  sunflowers , 

Sample,  donated  by  C.  F.  Math,  Cincinnati,  Ohio 

Clover  nooey,  donated  by  C.  F.  Moth,  Cincinnati,  Ohio 

White  sage  honey,  frtmi  J.  B.  Pleasants,  Santa  Anna,  Los  Angeles  County,  Gal , 

Snmao  honey,  ftt>m  J.  £.  Pleaaants,  Santa  Anna,  Los  Anjjeles  County,  Cal 

Clovtr  honey,  from  near  Cincinnati,  C.  F.  Math,  Cinoinnati,  OlUo 


25 
3u 
3n 
?« 

25 


ao 

M 
20 

20 
25 
20 
20 
25 

80 


25 
20 
20 


For  convenience  of  study  the  analyses  of  the  above  samples  are  ar- 
ranged in  five  groaps. 

In  Table  No.  1  are  collected  the  analyses  of  those  samples  which  were 
adulterated  with  starch  sirup. 

In  Table  "So.  2  are  found  those  samples  which  apparently  ware  adul- 
terated with  sucrose. 

In  Table  No.  3  are  grouped  those  samples  to  which  it  appears  that  in- 
vert sugar  may  have  been  added. 

In  Table  No.  4  are  found  the  analyses  of  those  samples  which  appear 
to  be  genuine. 

In  Table  No.  5  are  colieoted  the  analyses  of  those  specimens  which 
were  obtained  from  producers  or  dealersj  and  which  I  have  every  reason 
to  believe  are  genuine. 
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Table  I. — Honeyt  adulterated  with  ttareh-eirup. 


1 


0 


u 


1. 

2. 
I. 

4. 

3. 


Pr.  et,  Pr.  et 


7 


Mcu 


10.7SI 
16, «! 


.36 
.!il 


2145 
15.411 
19.07^ 


.SI 
L27 


I 

o 
a 

a 

a 


% 


I 


Pr.ct.rr.eL 
.20  60.18 
.117!  57.40 

I  51.99 

!  60.91 

40.00 
57.00 
05.23 


.35 


18.73       .47       .18  56.10 


PolarizationB. 


52.25 
74.60 
74.00 
9.50 
80.50 
24.65 
M88 


30.5 
2L5 
24.  r> 
25.0 
21.5 
23.0 
36.5 


i 


78.80,    24.0 


I 


Pr.et'Pr.et. 
3.  DO  01.33 
50. 85 


67.601  21.6*  16.50 
16.00  22.61  5.84 
23.50     25.0 


57.00 
04.35 
64.85 


Pr.et. 
1.09 
2.33 


I 


'•  c 

|M.S 

«  «  i 

IS  >;s 


iV.  c«.  Pr.  c«.7y.  c/. 
80.21    15.42   75.ua 


16.15 
6.43 


6.58j  61.48'    5.20 


8a.  u7 


77.65 


2&89i  69.  ug 


20.50! 


84.50   10.53! 
89.03i  15.52 


70.27i  19.27 


51.  M 
eH.UQ 
8U.0ii 


70.08 


Table  II. — JEfoneye  apparently  adulterated  with  awroee. 


t 

*•.«■••• 

10 

11 


28.00 
16.00 
l&Ol 
22.45 


10L46 


.16 
.121 
.04! 
.31! 


.18 
.18 
.22 


.16      .21 


5&85 
60.64 
60.75 
40.00 


50.81 


1.80 

—2.76 

—7.60 

88.50 


2&0 
28.5 
23.6 
2L5 


-16.50 

-12.25 

-20.50 

67.50 


84.0  13.49 
80.6'    7.87 

28.01  0.81 
21.61  16.60 


1L70 


74.07,  14.46 
76.29'  8.22 
80.25;  19.47 
57.00;  16.15 


7L65!  14.58 


76.10 
88.91 
84.90 
77.56 


80.64 


8.42 

6.60 

6.15 

20.50 


8.02 


77.33 
7L03 
82.01 
51.58 


70.49 


Table  III. — JIoMye  apparently  adulterated  with  inverted  eucroee,. 
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13 

14 

*••••••• 

M 

n...... 

M 

30 

21 

22 

9 

11 

*'...••■ 

i? 

28 


l.\13 

17.34 
23.25 
10.46 
20.51 
21.  U3 
18w25 
19L42 
28.76 
10.35 
17.77 
18.82 
20.74 
10.  G8 
16.15 
15.01 
17.  IW 


.23 

.04 
.40 
.14 
.13 
.18 
.06 
.08 
.06 
.04 
.10 
.11 
.08 
.08 

.05 
.14 
.05 


.56 

.24 
.31 
.85 
.28; 

.28 
.28] 
.81 
.16 


75.86 
75.50 
73.50 
73.05 
75.02 
78.80 
73.80 
60.00 
72.12 


.09  73.78   - 


.24 
.53 

.70 
.85i 
.351 

.421 
.85 


74.75 
73.75 
67.55 
75.00 
76.05 
74.75 
75.45 


.15. 50 
.17.  20 
•15.00 
15. 25 
'19. 15 
la  85 
-17.85 
10.70 
-14.50 
■13.00 
-14.25 
-14.55 
.14. 40 
-15.55 
■  14.10 
-14.05 
-14.40 


2L6 
25.5 
15.0 
25.0 
25.0 
25.5 
22.5 
2L5 
26.0 
25.0 
24.5 
21.5 
21.6 
22.  5 
22.5 
25.5 
22.5 


.17. 70 
.10.80 
■17. 40 
■18.40 
-21. 00 
•20.70 
-10. 70 
-23.60 
-16.00 
■17.  do 
-14.50 
-17. 10 
-10. 10 
-18.70 
-18.10 
-16.40 
17.10 


21.6 
26.0 
25.4; 
26.  o; 
25.4 
25.2 
88.0 
22.0 
26.0 
26.0 
26.0 
22.5 
22.0 
22.0 
23. 0 
27.4 
22.0 


L65i 
L98: 
1.82 
2.40! 
1.41' 
1.56 
L77l 
2.93; 
L14 
8.06 
.20 
1.02 
L27 
2.37! 
1.51 
1.11 
2.03 


77.20' 
77. 10 
71.80 
78.42 
77. 421 
74. 1(^ 
77.15 
73.60 
73.53 
74.511 
75.77 
75.10 
67.00 
77.60 
76. 23^ 
77.001 
74.  80' 


1.28 
1.63 

'i'io 

2.28 

.76 

8.78 

8.42 

1.33 

.77 

.07 

L28 


1.00 

.19 

2.18 


84.88 
82.76 
76.75 
80.54 
78.40 
7a  07 
8L76 
80.58 
77.24 
80.66 
82.23 
81.18 
70.26 
83.32 
83.85 
84,00 
82L08 


&50' 
5.00 
.72 
4.60 
2.66 
8.70. 
5w84! 
7.46 
8.76; 
8.711 
&04, 
4.871 
0.06 
5.52 
5.80 
7.87: 
4.20 


80.86 
01.23 
05.77 
90.70 
04.88 
02.82 
00.28 
86L75 
08.87 
0L48 
00.90 
00.97 
85.28 
00.01 
90.70 
88.89 
0L92 


18.85J      .Uj      .34   73.71   -15.75 -la  10 ....:.      1.77J  75.16     LW   81.15 

Table  IV. — Honey »  bought  in  open  market  which  appear  to  he  genuine, 

29.90|      .16',      .18  60.48—2.50     25.0-3.60     24.0       .76171.70     2.17  70.10 
17.  P4       .41;      .26;  68.55;  —  LO.*)     25.0    -4.26     26.0     1.75!  73.14     4.37  82.16 


6.22  90.87 


■'1.... 
«... 

H.... 

35.... 

lC«in 


29.90 
17.  P4 
10. 85, 
17.  U81 
l(ir4 
17.79 
11.38 


laoo 


.16 
41 
.13! 
.14 
.07 
.22 
.25 


18 
.26 

59 
.53; 

.17| 
.39! 
.28 


.20,      .84 


60.48 
68.55 
7100 

7a  85 

70. 35 
6a  80 
74.45 


2.50 

LO.") 

12.55 

11. 25 

•  0.40 

•  0.55 

-  ao5 


71.08,  -  7.40 


25 
25 
2a5 

2ao 

81.5 
3L5 
23.5 


3.60 

4.26 

15.20 

14.00 

ia5o 
12.20 
10.10 


-ILU 


24.0 
25.0 
23.6 
23.0 
22.0 
22.0 
23.0 


.761  71.70 
1.75:  73.14 
2.001  71.00 
2.  07j  73. 88' 
a  Ml  75. 75! 


4.24 
1.55 


2.74 


71. 40 
7a  70 


a  13 
2.47 
L19 


7a  82,    a  19 


7a  10 

82.16 
80.15 
82.  92 
8:^.30 
82.21 
83.62 

81.03 


a62 

1L19 
a83 

a  33 
a  93 
a  56 

7.09 


7.66 


87.93 
83.43 
89.83 
89.06 
84.39 
83.69 
88.03 


8a  77 


Table  y,—Eoneya  furnished  hyproducera  and  dealerey  apparently  genuine. 
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14.07 

.14 

2L75 

.03 

ia75 

.27 

21.32 

.77 

ia35 

.08 

14.  Kl 

.05 

14.52 

.06 

laoo 

.07 

17.06 

.18 

.241 
.2f: 
.39 
.59 
.31 
.21 
.24 
.31 


.81 


74.70! 
6a  75; 
60.  e^\ 

6G.10I 
72.501 
71.251 
71.  lOl 
7a  60 


•n.55 
.12. 15 
-  5.40 
•10.50 
•1L88 
•11.50 
•12. 10 
-ia85 


7L07   -10.00 


22.5 
22.5 
25.  5 
2a  5 

25.  5| 

26.  51 
2a5 
25.0 


-14.10 
-la  70 
-  8.00 
-12.00 
-13.80 

■2'si.rAi 

-20. 00 

ia7o 


-14. 70 


28.0 
23. 0 
25.  0 
27.  Oj 
23.2 
2a  5 
2a  5 

2a4 


L02! 

1. 17 
1.08 
LIS 
1.  62, 

a«8 
a  04 

2.171 


7a  60 
71.00 
7a  25 
GO.  U5 

74.  35; 

75.  uri, 
7a  «5l 
74.55: 


LOl 
L16 
a  42 
2.70 
1.78 

aw 

2. 01 
L02 


8a  03 
7a  25 

81.  25 j 
7a  08 
81.ii5 
H5.  :in. 
85.  «7l 
80. 40' 


2.87  7a  50!    8.80  82.04 


a  03 
7.09 

a»o 

10.  07 
7.14 
0.  w 

a  2."< 
4.35 


7. 60;  8a  t>4 
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RETVTARya  ON  TABLES. 

The  temperature  at  whicJh  the  direct  polarization  is  taken  is  given,  so 
that  if  any  great  difference  in  the  two  temperatures  should  occur  it  can 
he  at  once  noted.  Since  the  temperature  has  a  marked  influence 'on  the 
lajvorotatory  power  of  invert  sugar  it  should  always  be  taken  into  ac- 
count in  expressing  the  data  of  the  work.  In  order  to  secure  results 
which  are  strictly  comparable,  some  definite  degree  of  temperature  shoitkl 
be  chosen  at  which  all  the  polarizations  should  be  made  or  to  which  tlie.v 
should  be  reduced.  I  am  now  having  an  instrument  constructed  which 
will  enable  me  to  make  all  such  polarizations  at  any  selected  tempera- 
ture. 

The  percentage  of  reducing  sugar  is  calculated  for  dextrose,  and  the 
numbers,  therefore,  must  be  taken  with  this  understanding.  In  the  last 
column  of  each  table  are  found  the  percentages  of  such  sugars  in  terms 
of  total  solids.  This  gives  a  much  better  idea  of  their  relative  amount 
than  if  they  were  expressed  in  percentages  of  the  weight  of  the  sub- 
stances examined. 

In  the  polarizations  the  numbers  given  are  divisions  of  the  cane  sugar 
scale  of  a  large  Laurent  shadow  polariscope  in  which  16.2  grams  of  pure 
sugar  in  a  volume  of  100  cubic  centimeters  will  produce  a  right-handed 
rotation  of  100.    The  sucrose  was  calculated  from  the  two  polariscopic^ 
readings  (before  and  after  inversion)  by  the  usual  formula. 

Table  No.  Z.-^In  all  these  samples,  as  indicated  by  the  analyses,  starcki 
simp  (glucose)  wa«  largely  used  as  an  adulterant.' 

In  No.  V  very  little  real  honey  could  have  been  present.  The  sample 
was  composed  almost  exclusively  of  starch-sirup  and  of  sucrose,  which 
had  been  added  to  give  it  sweetness. 

In  the  other  cases  the  suerose  which  was  found  by  analysis  was  doubt 
less  originally  present  in  the  honey  part  of  the  mixture,  since,  had  ft 
been  added  as  an  adulterant  more  of  it  would  have  been  found.  TLe 
characteristics  of  each  sample,  as  well  as  of  all  of  them  collectively,  can 
be  seen  by  studying  the  table. 

Table  No.  II. — The  mean  percentage  of  sucrose  present  in  these  sam- 
ples, as  determined  by  double  polaiizntion,  is  11.79,  and  by  re<luction 
14.58,  with  the  exception  of  No.  II,  to  which  sucrose  was  undoubtedly 
added.  I  cannot  think  that  any  sucrose  was  added  by  producer  or 
dealer,  on  account  of  the  sqiall  percentage  of  it  found.  In  such  cases 
it  is  proper  to  suppose  that  the  bees  ha<l  access  to  flowers  whose  nectar 
was  rich  in  sucrose,  or  that  had  been  fed  a  solution  of  that  substance. 
The  use  of  solutions  of  sucrose  as  bee  food  is  not  unusual. 

Table  No.  HI. — ^These  sixteen  samples  are  grouped  together  on  ac- 
count of  their  great  laevo-rotJitory  power.  For  the  first  polarization  this 
amounts  to  16.76  divisions  and  for  the  inverted  liquids  to  18.10.  It  is 
possible  that  this  great  deviation  to  the  left  may  have  been  due  to  the 
entire  absence  of  dextrine  or  sucrose  in  the  honeys,  or  that  it  might  have 
been  produced  by  the  bee  food  being  rich  in  sucrose,  which  suifereda 
nearly  complete  inversion  in  the  body  of  the  insect. 

It  would  be  quite  improper  to  definitely  assert  that  invert  sugar-sirup 
had  been  added  as  an  intended  adulterant.  I  think  it  quite  possible 
that  bees  having  access  to  sucrose  food  might  at  one  time  produces 
honey  like  that  in  Table  No.  II  and  at  another  like  that  in  Table  No.  IIL 

Table  No.  /7.— These  honeys  all  appear  to  be  genuine,  although  it  is 
hard  to  draw  the  line  between  such  samples  as  Nos.  31  and  32,  and  those 
found  in  Table  No.  III.  The  mean  reading  to  the  left  is  7.40  divisions 
before  inversion  and  11.11  afterwards.     The  mean  of  undetermined 
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solids  is  7.56,  and  fhe  percentage  of  redudng  sagac  before  inrendon  to 

total  solids  86.77;  the  means  of  sucrose  as  determined  by  both  methods 
are  low  and  fairly  agree,  although  as  in  the  other  tables  they  differ 
widely  in  single  instances. 

Tabk  No.  V, — ^These  honeys,  obtained  directly  or  indirectly  fipom  welU 
known  apiarists,  I  have  every  reason  to  believe  to  be  pure.  K  they 
contain  any  adulteration  it  has  been  added  by  artiflei^l  feeding  and  not 
ioteutionally.  It  will  be  observed  that  these  honeys  are  strongly  ladvo- 
rotatory,  and  indeed  so  much  so  that  some  of  theih  might  have  appeared 
in  Table  No.  III. 

It  will  be  instructive  to  compare  the  numbers  in  the  above  tables  with 
tiiose  obtained  by  other  analysts.  Koenig*  gives  the  following  mean 
of  seventeen  analyses : 


Albaminolda  .... 
6rap«-0agar .... 

Snoitwe ., 

Pollen , 

Ash 

Phosphorio  add 


Percent 


19.01 

L20 

70.96 

2.70 

.17 

.19 

.03 


0.  Hehner  t  gives  the  following  numbers  as  the  mean  of  twenty-Uve 
samples: 


Pereent 

Ohieoee  ..^ •.....•••  ^•..... 

Water m. 

Not  deCennliied .....«»• 

19.  a 

1S.6 

According  to  Hehner,  the  fluidity  of  the  honey  does  not  depend  on 
tbe  amount  of  honey  it  contains.  In  ten  cases  the  quantity  of  glucose 
after  inversion  was  less  than  before,  in  one  instance  5.23  per  cent  less. 
The  rotating  power  was  generally  zero,  a  condition  which  I  have  never 
found  in  American  honeys,  genuine  or  artificial.  These  conclusions  are 
80  at  variance  with  ordinary  experience  as  to  indicate  that  the  samples 
analyzed  were  anomalous  or  the  methods  employed  unreliable. 

Sieben  J  gives  the  mean  composition  of  sixty  samples  of  honey  as 
follows : 


Par  cent 

t 

Dextroee ...........m 

Levnlose ..m*. .••....•••...•.. 

SiinnMn               n 

84.71 
80.24 

1  80 
19.98 

&.02 

Water ......•....•.•••••..•.•. 

Kon-engara .•^...•^^ 

The  solids  not  determined,  as  will  be  seen  by  the  analyses  presented 
>n  this  report,  are  of  considerable  importance.  In  adulterations  with 
tlio  starch  sirup  those  undetermined  solids  consist  chiefly  of  maltose 

4^ 


*  Nahrangsmittel,  p.  161. 

Met      _ 
Enebenzncker-IndxistTiey  toI.  34,  pp.  637  et  seq. 


t  Analyst,  vol.  9,  pp.  64  ei  teq, 
t  Zeitsch.  d.  Ver,  t,  d. 
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and  dextrine.    In  many  other  cases  dextrine,  as  will  be  shown  further 
on,  is  doubtless  present. 

uenoine  honey  has  also  a  slightly  acid  reaction.  This  acidity  is  dne 
either  to  certain  organic  acids  deiived  irom  the  plants  or  more  probably 
to  an  acid  famished  by  the  bee  itself.  The  kind  and  quantity  of  acids  iu 
honey  have  not  been  accurately  studied.  I  have  found  the  total  acidity 
measured  as  formic  acid  to  be  about  .02  per  cent.  That  the  acid  far- 
nished  by  the  bee  is  formic  there  is  little  doubt.  Will*  states  that  he 
haa  found  the  active  principle  of  the  poison  of  all  hymenoptera  to  be 
formic  acid.  Oarlet,t  in  a  communication  to  the  French  Academy,  shows 
that  the  poison  of  all  the  hymenoptera  has  an  acid  reaction,  but  that  it 
contains  also  an  active  alkaline  substance.  The  activity  or  the  poisou 
is  conditioned  on  the  presence  of  both  the  acid  and  alkali.  The  acid  is 
always  in  large  excess  and  each  substance  is  furnished  by  a  special 
gland.  The  inversion  of  the  cane-sugar  in  the  organism  of  the  bee  may 
be  due  to  the  presence  of  these  acids.  On  the  other  hand,  it  is  plain  that 
certain  species  of  pine  and  some  other  plants  furnish  formic  acid,  and 
therefore  the  detection  of  this  acid  in  bouey  is  not  positive  evidence 
that  it  is  derived  firom  the  bee.  In  a  recent  article  (  the  author  claims 
that  the  formic  acid  which  honey  contains  tends  to  preserve  it  from  fer- 
mentation. Honey  sirup,  from  which  the  greater  part  of  the  formic 
acid  has  been  washed  out  or  expelled  by  heat,  does  not  keep  as  well  as 
the  normal,  product.  The  latest  researches  show  that  this  acid  is  de- 
posited by  the  bees  themselves  by  means  of  their  stings.  From  tim^ 
to  time  the  bees  apply  to  the  walls  of  the  cells  of  the  comb  the  tiny 
drops  of  poison  (formic  acid)  that  gather  on  the  ends  of  their  stings. 
Sooner  or  later  this  remarkable  antiseptic  is  incorporated  with  th& 
honey.  The  preservative  power  of  this  acid  is  said  to  be  greater  even, 
than  that  of  pheuol.§ 

A  careful  study  of  the  results  of  these  analyses  shows  the  chief  adul- 
terants of  honey  are  the  following : 

OOMMEBGUXi  aLUOOSE. 

This  substance,  on  account  of  its  honey-like  appearance  and  low  price, 
has  been  one  of  the  most  common  substitutes  for  honey.  Mixed  with 
enough  of  the  genuine  article  to  give  it  a  flavor,  it  is  sold  extensively  as 
pure  extracted  honey.  A  very  frequent  method  of  adulteration  is  to 
take  a  few  ounces  of  genuine  comb-honey,  place  in  a  can  holding  1  or  2 
pounds,  and  then  fill  up  with  glucose.  The  real  honey  will  gradually 
diffuse  throughout  the  whole  mass,  giving  the  required  flavor. 

This,  the  most  frequent  sophistication  of  honey,  is  also  the  most 
readily  detected.    The  high  dextro-rotatory  power  of  commercial  gla- 
cose  renders  its  detection  by  optical  methods  extremely  easy.    Contain- 
ing as  it  does  a  considerable  percentage  of  dextrine  and  maltose,  its 
X)ercentage  of  reducing  sugar  is  consequently  small.    In  ten  samples 
purchased  at  random  in  the  Eastern  markets  three  were  adulterated  in 
this  way.    In  eleven  samples  purchased  in  the  Western  market  only  one 
was  glucose.    This  percentage,  however,  does  not  represent  the  actual 
extent  of  the  adulteration.    In  making  these  purchases  I  endeavored  to 
get  a  sample  of  each  kind  of  honey  on  sale.    It  will  be  found  that  the 
strained  honeys  of  commerce  are  quite  generally  adulterated  with  glo* 

cose* 

—         '  '■■ t  '  ^  ■■ .  ■  ■- — - 

*  Schleiden  and  Foreps,  Not.,  Sept. ,  1848,  p.  17. 

t  Comptes  Rendns,  Jnne  23,  1884,  p.  1550. 

t  Deatsch  Amerioanische  Apotheker-Zeit.,  5,  91,  p.  064. 

i  Comptes  Bendofl,  vol.  Izi,  p.  1179. 
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I  have  never  yet  found  a  genuine  honey  which  waa  not  levo-rotatory . 
Nevertheless  the  turning  of  the  polarized  plane  to  the  right  is  not  con- 
elusive  evidence  of  the  presence  of  glucose  unless  the  amount  of  deflec- 
tiuu  Lb  more  than  1(XK>  of  the  cane-sugar  scale  when  the  amount  of  the 
snb:itance  taken  for  examination  is  the  same  in  weight  as  that  required 
i»v  pure  sucrose  to  read  100  divisions. 

After  treatment  with  .1  volume  of  hydrochloric  acid  and  heating  to 
1(P  C.  the  solution  is  cooled  and  repolarized.  If  now  it  still  reads  to  the 
right  the  presence  of  starch  sirup  is  established.  In  such  cases,  after 
inversion,  the  free  acid  is  neutralized  and  the  reducing  sugar  deter- 
niined  by  an  alkaline  copper  solution.  The  percentage  of  this  sagar  will 
£ftU  much  below  70,  unless  a  large  part  of  the  adulteration  has  b^n  due 
to  cane-sugar. 

OAim-snaAB  (sxjobosb). 

A  thick  simp  made  of  cane-sugar  is  also  used  to  adulterate  honey. 
There  is  only  one  reason  why  it  is  not  more  extensively  employed,  viz, 
its  tendency  to  crystallize.  On  this  account  it  can  only  be  used  in  smidl 
quantities.  There  would  be  no  difficulty  in  detecting  added  cane-sugar 
in  honey  were  it  not  for  the  fibct  that  we  cannot  definitely  aay  how  mndi 
of  tUs  substance  is  present  in  the  genuine  article.  In  Uie  analysis 
f^ytn  by  Seiben,*  the  mean  of  sucrose  in  the  sixty  samples  was  1.08 
per  oent. ;  in  one  case,  however,  it  amounted  to  8  per  cent.  In  the  an- 
alyBsa  given  in  this  paper  the  mean  percentage  of  sucrose  in  eight  sam- 
ple of  genuine  honey  was  2.87,  and  in  seven  samples  which  appear  to  be 
geoQine^.74,  and  in  the  samples  contained  in  Table  Na  III,  sixteen  in 
number,  which  may  be  genuine,  1.77  per  cent.  Judging  from  these  an- 
alyses I  would  say  that  it  is  a  rare  thing  to  find  a  genuine  honey  which 
contains  more  than  4  per  cent,  sucrose.  In  the  two  samples  of  Oalifomia 
honey,  Nos.  41  and  42,  the  percentage  of  sucrose  is  very  high.  Doubt- 
less tiie  kind  of  flower  and  climate  have  much  to  do  with  this,  and  it 
would  not  be  strange  if  Oalifomia  honey,  produced  in  the  unique  con- 
ditions of  climate  and  flora  which  there  obtain,  should  develop  some 
constant  difference  firom  honeys  produced  in  other  parts  of  the  world. 

DETBOTION  OF  OANB-SUOAB  IN  HGITBY. 

The  presence  of  cane-sugar  in  honey  is  easily  detected  by  the  process 
of  doable  polarization.  Illustration :  Sample  No.  14 :  weight  of  sample 
taken,  16.2  grams  in  100  cubic  centimeters;  length  or  observation  tubo,^ 
MO  millimeters;  reading  of  scale,  — 15;  divide  this  number  by  2  gives, 
—7.5  divisions,  correct  reading  for  a  260-millimeter  tube.  After  inver- 
sion the  reading  in  a  220-millimeter  tube  was  — 20.6  divisions :  temi)era- 
tnre,  23^ ;  difference  of  the  two  readings,  13  divided  by  144  — 11.5  equals 
Ml  per  cent.,  equals  sucrose  present. 

The  method  of  double  reduction  of  Fehling's  solution  once  before  and 
once  after  the  inversion  of  the  cane-sugar  can  also  be  employecl.  The 
optical  method  is  quicker,  and  when  properly  conducted  more  reliable 
than  the  method  by  reduction.  If  the  rotatory  power  of  the  sample  is 
^ite  small,  two  or  three  times  the  normal  quantity  may  be  taken,  and 
the  polarization  conducted  in  a  400  or  500  millimeter  tube. 

OrVBBTED  OANB-SXTOAB. 

As  an  adulterant  of  honey  the  inverted  cane-sugar  is  much  superior 
to  ths  SQorose  itsell    It  does  not  crystallize,  and  when  properly  made 

^Op.eiti  "^        ' 
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is  palatable  and  wholesome.  Sacrose  is  usually  inverted  by  heat 
with  an  acid, and  for  commercial  purposes  sulphuric  acid  is  the  one  g 
orally  employed.  The  difficulty  of  removing  all  traces  of  this  acid  r 
ders  the  detection  of  inverted  sagar  somewhat  easy  by  the  presence 
tbe  traces  of  the  sulphuric  acid  which  still  remain  in  the  solution.  I 
uow  said,  however,  that  inverted  sugar  is  made  in  large  quantities 
treatment  with  brewer's  yeast  and  without  the  use  of  acids  of  any  ki 
When  added  to  honey  in  large  quantities  it  can  be  detect^  by  its  gr 
laevo-rotatory  power,  which,  however,  decreases  rapidly  as  the  jtempc 
ture  rises.  At  23^  C.  a  pure  invert  sugar  solution  would  mark  — 2 
divisions.  In  the  present  state  of  our  knowledge  it  would  be  difficul 
detect  the  addition  of  a  small  quantity  of  invert  sugar  to  honey.  Fi 
the  above  studies  it  appears  that  pure  honey  is  essentially  compose< 
invert  sugar,  together  with  a  certain  i)ortion  of  sugars  optically  inact 
(anoptose),  water,  a  small  quantity  of  albuminous  matter,  ash,  and  sol 
not  sugar,  i.  c,  those  which,  while  resembling  sugar  in  chemical  c< 
position,  are  yet  not  detected  in  the  ordinary  .process  of  analysis. 

In  addition  to  the  above  it  appears  from  the  results  of  a  large  amo 
of  work  done  at  my  suggestion  by  Mr.  G.  L.  Spencer,  that  pure  hoi 
contains  a  varying  amount  of  dextrine,  which  in  cases  amounts  to 
much  as  4  per  cent.* 

This  investigation  is  still  in  progress,  and  therefore  its  results  can 
be  yet  announced.    The  presence  of  dextrine  in  honey  doubtless 
counts  for  the  phenomenon  that  in  some  samples  of  pure  honey 
l»vo-rotatory  power  is  very  small,  or  according  to  some  authors 
tirely  disappears,  which  would  not  be  the  case  except  for  the  presei 
of  some  highly  dextro-rotatory  substance. 

ESTIMATION  OF  WATER  IN  aLUCOSSB,  HONEYS,  ETC. 

The  methods  generally  employed  for  the  estimation  of  water  in  ^ 
oous  liquids  are  so  well  known  that  it  will  not  be  necessary  to  desoi 
them.  Evaporation  in  fiat  dishes,  with  or  without  stirring  and  dry 
with  gypsum  or  sand,  are  the  processes  most  frequently  employed. 

Any  one  who  has  i)i'acticed  these  methods  need  not  be  told  h 
troublesome  and  unsatisfactory  the  results  are.  Variations  in  the  i 
centages  of  moisture  obtained  are  always  expected  and  are  l^:^ueD 
alarming. 

The  following  experiments  have  been  tried  to  develop  a  method  wh 
will  give  concordant,  and  therefore  comparable,  results. 

The  success  of  the  experiments  was  largely  duo  to  the  even  systeu 
evaporation  aflbrded  by  the  steam-drying  oven  described  below. 

This  box  contained  three  horizontal  layers  of  1^-inch  copper  tub 
placed  at  a  vertical  distance  of  20  centimeters  between  them.  This  g 
ten)  of  steam  pipes  was  inclosed  in  a  box  made  of  soapstone.  Any  n 
eondacting  material  may  be  used  for  this  box.  Each  layer  of  pipe^ 
(connected  with  the  steam  service  and  with  a  trap.  By  this  arran 
inent  all  or  any  one  of  the  sets  of  tubes  can  be  furnished  with  ste^ 
Tlie  steam  is  admitted  by  an  automatic  valve  by  which  the  pressure 
the  steam  in  the  tubes  of  the  box  is  constant,  whatever  the  press 

*  8ince  this  investigatioii  was  undertaken,  Amthor  (Rep.  Anal.  Chem.,  IHSTi 
ir;:'>)  him  Hhoxrn  that  honey  gathered  from  pine  forests  contains  dextrine  often  in  s 
quantities  as  to  become  dextro-rotary.  Klingor  claims  that  this  phenomenon  iu 
exclusively  confined  to  honey  of  coniferons  origin.  According  to  our  obscrvati 
even  left-handed  honey  may  contain  marked  quantities  of  dextrine.  If  this  be  8 
can  hardlv  be  true,  as  W.  Lenz  (Chem.  Zeit.,  6,  .G13)  affirms,  that  after  fcrmeutal 
honej  yieldi  no  optically  active  sabstonce. 
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lU  the  boiler  may  be.    The  top  of  the  box  is  arranged  like  the  roof  of  a 
\ionse  and  carries  a  ventilating  flue  with  a  damper. 

The  box  rests  on  leaden  supports  in  a  lead  box,  over  the  bottom  of 
^liich  is  placed  a  layer  of  pumice-stone  saturated  with  sulphnrie  acid. 
All  the  air  which  enters  the  box  must  pass  over  this  desiccating  niatu- 
nal.    It  therefore  reaches  the  subst^ices  to  be  dried  in  the  most  favor- 
:»^'le  conditions.    Each  layer  of  tubes  is  provided  with  a  thermomet**!'. 
*  iic  trap  is  set  so  that  no  water  will  accumulate  in  the  pipes  and  at  tlie 
'^'Wm  time  as  little  steam  escape  as  possible. 
Experience  has  shown  that  with  20  pounds  pressure  of  steam  the  m  id- 
le system  of  tubes  will  give  a  constant  temperature  of  100°  C.    The 
bottom  and  top  floors  are  a  little  cooler. 

With  40  pounds  pressure  the  central  floor  will  show  a  temperature  of 
107<^  0.  when  the  damper  is  closed.  The  dishes  containing  the  sub- 
stances to  be  dried  are  carried  in  trays  made  of  wire  gauze.  A  box  of 
the  size  described  will  hold  more  than  a  hundred  S-inc^  dishes. 

OUTLINE  OF  METHOD. 

• 

About  2  grams  of  the  Substance  are  taken  and  dissolved  in  alcohoL 
The  alcohol  should  be  of  about  70  per  cent,  strength,  so  that  about  5 
cubic  centimeters  of  it  will  dissolve  the  samples  taken.  If  the  sample 
contains  much  dextrine  a  weaker  alcohol  may  be  used.  The  platinum 
dish  and  short  glass  stirring-rod  are  weighed  togetJier.  Fine  sifted 
Band  previously  gently  ignit^,  washed  with  distilled  water,  and  dried 
at  lOQo  0.,  is  now  poured  into  the  dish.  About  15  grams  are  enough. 
The  alcoholic  solution  of  the  sample  is  at  once  taken  up  by  capillary 
attraction.  The  sample  is  then  dried  in  the  oven  for  half  an  hour  to 
one  hour.  It  is  then  removed,  and.  when  cooled  to  about  70^  G.,  5  cubic 
centimeters  absolute  alcohol  are  added  and  thoroughly  mixed  with  the 
contents  of  the  dish  by  the  stirring-rod. 

The  sample  is  allowed  to  stand  for  a  few  minutes  until  the  absolute 
alcohol  &as  had  opportunity  to  penetrate  aU  parts  of  the  sacchariqe 
sand.  The  dish  is  then  warmed  at  70^  0.  to  75^  0.  for  a  few  moments 
imtil  nearly  all  the  alcohol  is  driven  off.  It  is  then  placed  in  the  oven 
and  dried  to  constant  weight. 

DATA  OF  WOBE. 

• 

The  first  attempts  at  drying  were  made  in  an  ordinary  air-bath,  the 
final  temperature  being  carried  up  to  110^  0.  Owing  to  the  great  dilll- 
culty  m  securing  an  even  temperature  in  such  a  bath,  tiie  results  obtained 
were  very  unsatisfactory. 

The  following  per  cents,  were  some  of  the  best  of  those  obtained  with 
^  sorghum  sirup : 


Weight  of 
■trap. 

Weiffhtof 

water 
dzlTaBOft 

Water. 

1347 
2.724 
2.267 
2.688 
2.600 
1174 

.6777 
.6890 
.6828 
.6883 

.6681 
.6675 

PfTMnt 
25.71 
26.20 
25.71 
25.61 
25.61 
26.66 

Other  duplicate  trials  difTered  so  widely  as  to  cause  the  abandonment 
^  the  work  at  that  temperaton. 
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The  next  tiiaLi  were  made  witb  a  sample  of  separated  honey. 
The  final  drjing  («•  e.,  after  addition  of  the  anhjdrona  alcohol) 
continued  for  1^  hoars  in  the  steam  bath«  at  98o.6. 


Wnfiktcf 

W«lfrht  of 
miter 

▼ater. 

dllV«B«C 

P«r  wfit 

11941 

.4139 

20.48 

IIMOT 

.4604 

20  19 

L799T 

.9662 

20  86 

10668 

.41^9 

20.87 

llMl 

.4189 

19.89 

To  determine  the  proper  length  of  time  to  seonre  the  best  resol 
final  drying,  the  following  determinations  were  made: 

The  samples  were  taken  from  a  can  of  glucose  made  from  sor£ 
seed. 


2|b<mi«.. 
4lMmn«M 
8  hciors... 
91  hMirt.. 
7lh« 


Wfttorfint 
dkh. 


Twr  eenC. 

23  95 

24  28 
24.37 
24.54 
24.68 


Waftm.  MO- 


P«r  Mfit 
24  14 
24.33 
24.42 
24  56 
24.66 


Wtter, 
third  dlih. 


P«r  etnt 
28  70 
2119 
24  21 
24  47 
24.62 


Water, 
foanhdliih. 


23.60 
28.91 

23  98 

24  29 
94.82 


W 
AfUi 


The  temperature  of  the  steam  oven  remained  uniformly  at  98.5® 
These  results  show  that  the  final  drying  should  be  continued  fc 
hours.  Since  an  oven  like  the  one  used  wUl  hold  a  hundred  dishes 
has  an  automatic  valve  to  maintain  a  constant  pressure  of  steam, 
therefore  a  constant  temperaturei  the  long  drying  is  attended  wii 
inconvenience. 

The  above  procedure  can  be  safely  recommended  as  the  best  mc 
of  accurately  determining  the  free  water  in  substances  like  those 
tioned.  It  can  also  be  employed  for  other  bodies  insoluble  in  alo 
but  soluble  in  ether,  &c.,  such  as  the  fats.  In  all  cases,  however,  1 
determinations  should  be  made  in  duplicate  or  triplicate.  In  a  m: 
of  such  difficulty,  and  often  of  such  importance,  a  single  trial  sb 
not  be  regarded  as  final 

Kuinra 

Fermented  mare's  milk  has  long  been  a  favorite  beverage  in  the  1 
where  it  is  known  as  "  kumys."  Although  the  Tartars  and  other  As 
tribes  use  mare's  milk  for  the  manufacture  of  kumys,  yet  it  is  noi 
only  kind  that  can  be  employed.  Since  the  consumption  of  milk- 
has  extended  westward,  cow's  milk  is  chiefly  employed  for  makii 
both  in  Europe  and  America.  Mare's  milk  is  considered  most  suit 
for  fermentation  because  of  the  large  percentage  of  milk-sugar  w 
it  contains. 

Koenig  *  gives  as  the  average  percentage  of  milk-sugar  in  mare's 
6.31.  The  same  author  t  gives  as  a  mean  of  377  analyses  of  oow's ; 
4.81  per  oent  lactose.    Dr.  Btahlberg,|  who  brought  forty  mares : 

•H«]inuifBBitUl,]^4C.    tOp.oii.9p.4O.    tl>mowiki'iB6d«iitiiiigdMKii]Dj%; 
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tbe  Steppes  of  Bussia  to  VienDa  for  the  purpose  of  using  their  milk  for 
kumys,  found  its  percentage  of  lactose  to  be  7.26.  On  the  other  hand, 
ordinary  mares  that  were  kept  at  work  gave  a  milk  containing  only  5.95 
per  cent,  sugar. 

The  quantity  of  milk-sugar  in  mare's  mill^  is  great,  but  there  is  a  de- 
ficiency of  fat  and  other  solids.  It  appears  to  contain  ftilly  h9  per  cent. 
water,  while  cow's  milk  does  not  have  more  than  87  per  cent. 

The  process  of  manufacture  is  not  uniform.  In  the  Orient  the  mare^s 
milk  is  placed  in  leathern  vessels ;  to  it  is  added  a  portion  of  a  previous 
brewing,  and  also  a  little  yeast.  In  thirty  to  forty-eight  hours  the  pro- 
cess is  complete.  During  this  time  the  vessels  are  frequently  shaken. 
In  the  samples  analyzed,  the  milk  was  treated  with  a  lactic  ferment 
and  yeast.  After  twenty-four  or  forty-eight  hours'  fermentation,  the 
kumys  was  bottled.  The  bottles  were  kept  in  a  cool  place,  not  above 
50^  R.  and  in  a  horizontal  position.  When  shipped  to  me  they  were 
packea  in  ice.  After  they  were  received  in  the  laboratory  they  were 
kept  on  ice  until  analysed. 

METHOD  OF  ANALYBIB. 

Carbonic  dioxide. — The  estimation  of  the  carbonic  dioxide  was  a  prob- 
lem of  considerable  difficulty.  It  was  evidently  impracticable  to  at- 
tempt opening  the  bottle  and  determining  the  gas  in  a  portion  of  the  con- 
tents. Fortunately  I  had  access  to  a  large  balance  which  would  turn 
with  a  milligram.  On  this  was  weighed  the  whole  bottle,  into  the  cork  of 
which  was  inserted  a  stop-cock  such  as  is  used  sometimes  with  a  cham- 
pagne bottle.  With  the  bottle  of  kumys  were  also  weighed  two  drying 
flasks,  containing  concentrated  sulphuric  acid  with  their  connections. 

Having  obtained  the  weight  of  the  whole,  the  gas  was  allowed  to  es- 
cape slowly  from  the  stop-cock  and  to  bubble  through  the  sulphuric 
acid  m  the  washing  bottles. 

These  bottles,  previously  to  being  weighed,  were  filled  with  the  gas 
from  an  ordinary  carbonic  dioxide  generator.  Aftei*  the  gas  had  almost 
ceased  to  flow  the  bottle  of  kumys  waa  frequently  shaken.  It  was  also 
placed  in  a  pail  of  water  having  a  temperature  of  30<^  G.  After  half  an 
hoar  the  gas  ceased  to  come  over. 

The  whole  apparatus  was  again  weighed.  The  loss  of  weight  gave 
the  quantity  of  iree  carbonic  dioxide  in  the  sample.  After  the  analysis 
was  completed  the  volume  of  the  bottle  was  measured.  It  is  fair  to  as- 
sume that  at  30^  G.  the  kumys  still  contained  an  equal  volume  of  dis- 
solved GOj.  In  determining  the  total  COj  this  volume,  or  its  equivalent 
weight,  was  added  to  that  obtained  by  direct  determination. 

By  this  method  the  GOs  dissolved  under  pressure  in  the  bottles  is  es- 
timated separately  from  that  which  the  kumys  contains  in  solution  un- 
der the  weight  of  onejatmosphere.  Since  it  is  of  no  importance  to  sep- 
&tate  the  gas  into  these  two  portions,  I  have  given  it  altogether  in  the 
tables — ^in  volume — by  weight  and  in  percentage  by  weight 

Addity. — ^The  samples  examined  showed  under  the  microscope  the 
^tic  ferment  and  a  portion  of  the  acidity  was  therefore  due  to  acetic 
^cid.  It  is  the  custom  in  giving  the  results  of  analyses  of  kumys  to 
^present  the  whole  of  the  acidity  as  due  to  lactic  acid.  If  ordinary 
yeast  is  used,  and  it  generally  is,  it  is  possible  that  acetic  aeid  may  be 
formed.  This  appeared  to  be  the  case  with  the  samples  in  question, 
since  on  distilling  tliem  a  larger  percentage  of  acid  was  found  in  the  dis- 
tillate than  oould  have  been  expected  had  lactic  acid  only  been  present. 
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I  made  no  attempt  to  separate  these  two  acids,  but  estimated  the 
total  acidity  and  then  represented  it  in  terms  of  both  acids. 

The  direct  titration  of  the  lactic  acid  in  the  kumys  was  attended  with 
snch  difficulty  that  the  attempt  was  abandoned.  Whatever  indicator 
was  employed,  the  change  in  color  was  so  obscored  that  no  sharp  reac- 
tion ooald  be  obtained. 

To  obviate  this  trouble  the  knmys  was  mixed  with  an  equal  volume 
of  saturated  solution  of  magnesium  sulphate.  After  shaking  the  mixt- 
ure it  was  poured  through  a  linen  filter.  The  first  portions  runniDg 
through  were  turbid,    i^ter  refilling  these  the  filtrate  was  quite  clear. 

Better  results  were  obtained  by  using  with  the  kumys  equal  volumes 
of  alcohoL  The  filtrate  from  this  mixture  was  uniformly  bright  In 
this  filtrate  the  acid  was  estimated  by  titration  with  standard  sodic- 
hydrate  solution,  making  the  proper  corrections  for  dilution,  and  usiDg 
phenolphthalein  as  indicator.  I  would  recommend  this  alcoholic  method 
of  clarification  to  all  who  may  have  occasion  to  determine  acid  in  milk. 

Alcohol. — ^The  alcohol  was  estimated  by  distilling  500  cubic  centi- 
meters kumys  with  100  cubic  centimeters  water  until  the  distillate 
amounted  to  500  cubic  centimeters.  This  being  still  turbid  was  redis- 
tilled with  a  small  quantity  of  water.  The  final  distillate  of  500  cubic 
centimeters  was  u^ed  for  tbe  estimation  of  the  alcohol  in  the  usual  way, 
viz.  by  taking  its  specific  gravity  and  calculating  the  alcohol  from  tables. 

Milk  sugar. — ^The  milk  sagar  was  estimated  by  the  method  I  recom- 
mended in  a  paper  read  at  the  Philadelphia  meeting*  of  the  American 
Association  for  the  Advancement  of  Science. 

Fat — ^Twenty  grams  of  tbe  kumys  were  evaporated  to  dryness  in  a 
schUlchen,  the  whole  rubbed  to  a  fine  ]>owder  and  extracted  with  ethei 
in  a  continuous  extractor.    The  process  of  extraction  lasted  six  hours 

Albuminoids. — ^The  albuminoids  were  'estimated  by  evaporating  i 
grams  of  the  material  in  a  schalchen,  rubbing  to  a  fine  powder  witl 
soda-lime  and  burning  with  the  same  in  the  usual  way. 

Water. — In  a  flat  i)latinum  dish,  partly  filled  with  washed  and  driec 
sand,  2  grams  of  material  were  weighed  and  dried  to  a  constant  weight 
at  100^  G.    Following  are  the  results  of  the  analyses : 


No.  of  sample. 


I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


KeMi 


a 

0 

M 


Orarm. 
747. 415 
720. 376 
768.676 
736. 036 
746. 187 
750.  247 
78a  840 
752.650 


6 

o 
o 
9 


Literg. 
2.64a 
3.140 
3.179 
3.281 
3.670 
2.973 
3.204 
3.263 


O 

o 


Grama, 
5.009 
6.186 
6.269 
6.463 
6.850 
5.057 
6.313 
6.428 


I 


Pr,cL 
.67 
.86 
.82 
.88 
.01 
.77 
.86 
.89 


.83 


I 

a 

I 

o 


Pt.ct. 


.81 
.34 
.30 
.32 
.27 
.83 


8 


Pr.et. 


,47 

,61 

,45 

48 

43 

49 


.81 


.47 


I 


Pr.et 
.87 
.66 
.69 
.81 
.86 
.70 
.73 
.77 


i 


Pr.et 
.ifi\ 
.412 
.483 
.488 
.423 
.450 
.463 
.460 


.76 


.449 


4 

o 


Pr.et 
2.60 
2.58 
8.02 
8.01 
2.64 
2.81 
2.80 
2.81 


I 


2.66 


Pr.et. 
2.21 
2.15 
2.07 
1.09 
1.67 
1.  75 
2.44 
2.34 


2.08 


hi 

s 


Pr.et 
88.81 
89.63 
f0.15 
80.31 
80.97 
89.87 
89.01 
8&87 


e 
m 


Pr.et 
4.33 

i31 
4.33 
443 
4.43 
433 
448 


88.82 


i88 


It  will  be  of  interest  to  compare  these  results  with  those  obtained 
by  other  analysts,  both  with  kumys  from  mare's  milk  and  Irom  other 
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«s.    As  a  mean  of  fonrteen  analyses  of  mare's  milk  komys,  Koenig* 
the  following  figures,  viz : 


PwocntJ 

Aloohol 

184 

.91 

L24 

L97 

L20 

.80 

.962 

'-""^ftliO  BCjAimmaaa        i                         Baaaaa  _•  a  a  •  aaaa 

Milk-«n«:ar 

^Ihrnninoidt ...... m....^  ............ 

Fat ^ 

Carbooio dioxidd  ..•.•..•...•.••••••.. 

e  mean  of  two  samples  of  knmys,  made  of  cow's  milk,  is  given  by 
Eune  aathor,  as  follows : 


Percent 

Alcohol .„.„ 

104 

.80 
8.10 
8.02 

.45 
LOO 

Laoticiietd 

IfUk-angar 

Albaminoidfl •....•••..•••••.• 

Ash 

Caxbanio  Acid  ........................ 

nine  analyses  of  knmys,t  probably  made  of  oow's  milk,  the  means 
8  follows : 


Alcohol 

Lactic  acid 

Sonr , 

Albaminoide  ... . 

Pat 

Aah 

Carbonic  dioxide 


L88 
.82 
8.95 
2.89 
.88 
.53 
.77 


eresting  analyses  of  knmys,  prepared  firom  mare's  milk,  have  also 
made  by  Dr.  P.  Vieth.} 

9  mares  from  which  the  milk  was  taken  were  on  exhibition  at  the 
on  International  Exposition  for  1884.  These  animals  were  obtained 
the  Steppes  of  Soatheastem  Eussia.  The  mares  were  from  five  to 
ears  old  and  were  cared  for  and  milked  by  natives  of  the  country 
which  they  were  taken. 

len  milked  ^ve  times  daily  the  best  of  these  mares  gave  from  4  to 
rs  of  milk.  It  is  to  be  regretted  that  the  milk-sngar,  the  most  im- 
nt  ingredient  of  milk  in  respect  of  knmys  manufacture,  was  esti- 
i  by  difference.  Eleven  analyses  of  the  mixed  milk  gave  the  fol- 
g  numbers  i 


Ifinimnm. 

Ifff^Tlninin. 

TlfA#Pr 

>  grari^ .^ 

L0385 
89.74 

.87 
L71 
0.80 

.28 

L0300 
8a41 
L26 
2.11 
0.88 
.80 

L0349 

-.iMirMint.. 

90.00 

'""l"™!"™;!™^^:""::::"""" :: '^--do " 

L09 

Dolda  a 

.• do.... 

L89 
0.05 

■.■■•..a......  .a....  .......  ...............  •  .«...«.  •...■ttOa... 

.81 

*Koeniff,  Nfthnmgamittely  p.  68. 

tOp.  oit.,p.68. 

tLftodw.  vemiohA-Btatio&aii,  81,  pp.  353  o<  tif. 
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The  kamys  made  from  the  above  mUk  had  the  foUowing  compoBi- 
tion: 


# 
Sample  namber. 

• 

1 

1 

1 

1 

B 
& 

G 

i 

s 

s 

■ 

1 

iV.  et 
90.99 
9L95 

01.79 
91.87 
92.38 
92.  42 
91.42 
92.04 
9L99 

Pr.  at 
147 
2.70 
2.84 
8.29 
8.26 
8.29 
2-25 
2.84 
2.81 

Pr.eL 
LOS 
;.J3 
1.27 
L17 
1.14 
1.20 
L22 
LIO 
L44 

Pr.eL 
185 

2.00 
1.97 
1.99 
L76 
L87 
L75 
L80 
1.68 

Pr.  cL 

.64 

L16 

L26 

.96 

1.03 

1.00 

.70 

1.06 

L54 

Pr.cL 
2.21 
.69 
.51 
.89 
.00 

'"i'io* 

.73 
.19 

Pr.eL 

.38 

2 : 

.37 

3 

.36 

4 

.33 

5 

.34 

6 

.35 

7 

.38 

8 

.34 

9 

.34 

Mean .......•......■..••.••. 

91.87 

2.86 

L19 

1.91 

L04 

.79 

.SS> 

• 

Collecting  the  above  means  together  we  have  the  following  compar- 
ative table : 


Knmber. 

Aloo- 
hoL 

Laotio 
acid. 

MUk 
sugar. 

Albiiini- 
Doida. 

Fat 

COi. 

Water-^ 

Pr.eL 
1.84 
2.64 
1.28 
8.86 
.76 

Pr.cL 
.91 
.80 
.82 
1.04 
.47 

Pr.eL 
1.24 
8.10 
3.95 
.79 
4.88 

Per  eL 
1.97 
2.02 
2.89 
1.91 
2.56 

Pr.eL 

L26 

.85 

.88 

1.19 

2.08 

Pr.eL 

.96 

1.03 

.77 

'"""si" 

Pr.eL 
*014T 

88l72 

*80.&S 

OLST 
88l83 

*By  differenoek 

(1)  Mean  of  14  analyses  of  krunys  flrom  mare's  mlUc. 

(2)  Mean  of  2  analyses  of  krunys  from  cow's  milk. 

(3)  Mean  of  analyses  of  kamys,  oriidn  unknown,  probably  from  skimmed  cow's  milk. 

(4)  Mean  of  9  analyses  of  kumys  made  from  mare  s  milk,  London  Exposition  of  1SB4. 
(6)  Mean  of  8  analyses  of  knmys  iVom  cow's  milk,  made  by  Division  of  Chemiatiy,  United 

Department  of  Agricultore. 

The  comparison  of  the  above  results  shows  that  the  American  kmnys 
differs  from  that  of  other  countries  in  the  following  points,  viz : 

The  percentage  of  alcohol  is  quite  low  and  as  a  consequence  the  per- 
centage of  sugar  is  high. 

American  kumys  contains  more  fat,  showing  that  it  has  been  made 
from  milk  from  which  the  cream  had  not  been  so  carefully  removed  as  in 
those  milks  from  which  the  European  kumys  was  made. 

Mare's  milk,  as  will  be  seen  by  the  above  analyses,  contains  much  less 
fat  than  that  of  the  cow  and  more  sugar,  thus  making  it  more  suitable 
for  the  production  of  kumys.  Good  cow's  milk,  however,  is  suitable  fbr 
the  manufacture  of  kumys  after  most  of  the  cream  has  been  removed. 
Should  it  be  desired  to  make  a  knmys  richer  in  alcohol,  some  milk-sugtf' 
could  be  added. 

The  samples  analyzed  were  kindly  furnished  me  by  Mr.  Julius  HaaCf; 
of  Indianapolis.  This  kumys  makes  a  delightfully  refreshing  drink* 
When  drawn  from  the  bottle  and  poured  a  few  times  fh)m  glaas  to  glBBB 
it  becomes  thick  like  whipped  cream,  and  is  then  most  palatable.  It  iB 
much  relished  as  a  beverage,  and  is  highly  reoonunend^  by  physidaiui 
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in  cases  of  imx>erfect  nntrition.  <  Those  desiring  to  study  the  therapeutic 
action  of  kumys  should  consult  the  monographs  of  Biel,*  Stahlberg,t 
LandowskiyI  Tymowski.§ 

Kote»  on  tarnpUa  cf  kumys  analyzed  hy  the  Division  qf  Chemistry, 


Sample  nnmber. 

Bate  bot- 
tled. 

Date  in- 

alysed. 

Sample  number. 

Bate  bot- 
tled. 

Bat«  an- 
alysed. 

1 ^.... 

2 

Mar.  24 
Mar.  25 
Mar.  25 
Mar.  24 

Apr.  8 
Apr.  7 
Apr.  7 
Apr.    8 

5 — .. 

6 

Mar.  27 
Mar.  28 
Apr.    1 
Apr.    1 

Apr.  7 
Apr.  8 
Apr.  8 
Apr.      9 

2 ,^... 

7 ^ 

4. 

8 

REPORT  O  THEN  OTTAWA  EXPERIMENTa 

I  sabmit  herewith  a  report  of  the  experiments  made  by  the  Depart- 
ment of  Agriculture  in  the  manufacture  of  sugar  from  sorghum  at 
Ottawa,  Kansas,  during  the  season  of  1885. 

It  may  be  of  interest  to  you  to  know  what  had  been  done  in  the  mat- 
ter before  you  took  office.  The  appropriation  bill  for  the  Department 
of  Affriculture  for  the  fiscal  year  beginning  July  1, 1884,  approved  June 
5, 18M,  contained  an  item  of  $50,000  for  '^  necessary  expenses  in  con- 
daotiDg  experiments,  including  experiments  in  the  manufacture  of  sugar 
bom  sorghum  and  other  vegetable  plants.''  About  the  end  of  June, 
1S84,  the  Commissioner  of  Agriculture  informed  me  that  he  had  deter- 
mined to  try  the  process  of  diffusion  on  sorghum  cane  ii^  Kansas  during 
the  season  of  1884.  At  that  time  (the  appropriations  could  not  be  used 
until  July  1)  1  represented  to  the  Commissioner  that  it  would  be  im- 
possible to  build  and  erect  an  apparatus  by  September  1,  the  time 
when  the  manufacturing  season  would  open.  I  suggested  that  the 
whole  subject  be  carefully  investigated,  trials  made  with  different  forma 
of  cane-slicers,  and  apparatus  prepared  for  the  season  of  1885.  This 
view  did  not  meet  with  the  approval  of  the  Commissioner,  who  ex- 
pressed a  desire  to  comply  as  speedily  as  possible  with  the  wish  of 
Oongress  to  have  the  experiments  made.  Accordingly,  at  his  request, 
i^presentatives  of  two  manufacturing  firms,  viz,  the  Oolwell  Iron 
Company,  of  New  York,  and  the  Pusey  &  Jones  Company,  of  Wilming- 
ton, Del.,  came  to  Washington  and  conferred  with  him  in  respect  to  the 
matter.  The  Colwell  Company  refused  to  undertake  the  work  at  all, 
J^d  the  Pusey  &  Jones  Company  agreed  to  try  it  and  deliver  the  ap- 
paratus by  September  15,  provided  the  order  was  given  prior  to  July 
10.  In  spite  of  the  fact  that  the  company  did  not  undertake  to  finish 
the  battery  until  after  the  manufacturing  season  would  have  begun, 
and  that  two  or  three  months  at  least  would  have  been  required  for  the 
shipment  and  erection  of  the  apparatus,  the  order  was  given  July  14, 
^^,  to  go  ahead  with  the  construction  of  the  apparatus.  The  Com- 
missioner requested  me  to  aid  the  contractors  as  much  as  possible  in 
during  an  outfit  suitable  for  the  purpose,  but  no  time  was  afforded  to 
elaborate  plans,  since  work  had  to  be  commenced  at  once  in  order  that 
^e  apparatus  be  ready  at  the  time  specified.    I  had  little  hope  of  sue- 

*  Untersaohnngen  fiber  den  Kuiutb  imd  den  Stoffwechsel  wShrend  der  Kamysknr. 
t  Rnmye,  Mine  phytioloffisehe  and  therApentitohe  Wirkong.    St.  Petenbnrg. 
tDu  kiunye  et  ae  eon  me  th^rapentione. 
t  tox  phyuologieohen  nnd  therapeatiMhen  Bedentang  dee  Kmnys.    ICftnohtta. 
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cess  with  the  apparatus  constincted  in  6uch  a  way,  but,  when  near  the 
mkI  of  August  it  became  evident  that  it  could  not  be  finished,  what  ht- 
tle  I  had  vanished.  An  attempt  was  then  made  to  have  the  apparatus 
ready  for  use  in  Louisiana  during  the  course  of  1884,  but  this  eflbrt  had 
also  to  be  abandoned  by  reason  of  delay  in  finishing  the  work. 

Late  in  the  fall  of  1884  the  apparatus  was  finished  and  ready  for  in- 
spection. I  had  requested  that  the  cells  of  the  battery  be  large  enough 
to  contain  one  ton  of  cane  chips,  and  the  builders  furnished  for  this 
capacity  a  cell  measuring  3  feet;  bottom  diameter,  3  feet;  11  inches, 
shoulder  diameter;  1  foot  2^  inches  depth  of  neck,  and  16  inches  diame- 
ter of  neck ;  1  foot,  shoulder  to  bottom  of  neck;  6  feet  deep,  and  con- 
taining 66  cubic  feet  (nearly)  of  space. 

In  the  absence  of  any  experience  which  would  enable  me  to  judge 
definitely  of  the  matter,  it  appeared  that  the  cells  were  sufficiently 
large,  and  they  were  therefore  accepted.  The  cutters,  however,  ap- 
peared to  be  entirely  inadequate  to  the  work  to  be  performed,  and  they 
were  therefore  rejected^ 

No  further  action  was  taken  by  the  (Commissioner  in  the  matter  ex- 
cept to  request  the  company  to  store  the  apparatus  during  the  winter, 
until  February  13, 1885,  when  the  Gommissioner  sent  for  me  and  asked 
me  to  go  to  New  York  and  make  a  contract  with  Mr.  B.  Umer,  presi- 
dent of  the  Franklin  Sugar  Company,  at  Ottawa,  Kansas,  for  the  erectioD 
of  the  battery  in  connection  with  the  works  of  his  company  at  Ottawa 
I  met  Mr.  Umer  at  the  Aster  House,  February  13,  and  we  agreed  Jipon 
the  form  of  a  contract,  which  I  made  out  in  duplicate  to  be  signed  b} 
Mr.  Umer  and  the  Commissioner. 

In  March,  1885,  the  cells  were  sent  to  Ottawa,  but  no  action  was  taken 
in  respect  to  the  cutters. 

Following  is  a  record  of  the  work  which  has  been  done  by  me  undei 
your  supervision.  It  was  discovered,  on  consulting  the  books  of  the  dis 
bursing  officer,  that  only  a  little  over  $1,000  of  the  appropriation  re 
mained  available.  The  new  appropriation  of  $40,000  for  1885  and  188< 
could  not  be  used  until  July  1.  On  May  8,  you  appointed  M.  A.  Scovel 
to  superintend  the  erection  of  the  machiuery  and  buildings  at  Ottawa 
On  May  1, 1885,  he  was  instructed  to  do  what  he  could  with  the  sm^ 
amount  of  funds  available.  In  the  middle  of  June,  I  went  to  Ottawa 
to  assist  Mr.  Scovell  in  locating  the  buildings  and  getting  the  work 
under  way. 

On  the  3d  of  July,  the  new  appropriation  having  become  available,  I 
went  to  Wilmington,  Del.,  and  arranged  for  the  construction  of  the  new 
cutters.  A  few  days  later  you  ordered  of  the  same  firm  the  necessarj 
machinery  to  operate  the  cutters  and  convey  the  chips  to  the  diflhsion 
cells.  The  work  of  construction  was  hurried  as  rapidly  as  possible  and 
tlie  first  consignment  of  apparatus,  consisting  of  one  cutter  and  shaftiD£;, 
hangers,  belting,  &c.,  reached  Ottawa  on  Saturday,  September  4,  ten 
days  afler  the  manufacturing  season  had  commenced. 

I  reached  Ottawa  on  Wednesday ,  September  8,  and  the  work  of  erec- 
tion was  pushed  with  all  possible  dispatch.  On  Sunday,  September  27, 
the  rest  of  the  machinery  arrived.  During  the  following  week,  one  cut- 
ter having  been  completed,  preliminary  trials  were  ms^e  with  the  ap- 
paratus. The  cutter  was  found  to  give  good  satisfaction,  with  a  capacity 
of  6  tons  per  hour,  giving  a  nicely-grooved  chip  well  suited  for  diJOfusioD' 

On  the  other  hand,  the  cells  of  the  battery  were  found  to  hold  only 
1,340  pounds  (or,  by  a  little  crowding,  1,400  pounds)  instead  of  a  ton; 
the  lower  openini^,  through  which  the  ohipe  were  to  be  dieohargedi  was 
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too  small,  not  allowing  the  chips  to  flow  out  freely  and  requiring  the 

services  of  two  additional  laborers  to  empty  the  cell.    The  conveyer, 

bringing  the  chips  to  the  cells  would  not  work  aatomatically,  as  had  been 

intended,  and  a  third  man  was  required  to  direct  the  chips  into  the  cells. 

Owing  to  these  fiaults  of  construction,  which  could  have  been  foreseen, 

the  expense  of  working  the  battery  was  almost  double  what  it  would  be 

with  proi>er  fixtures.    Add  to  this  the  additional  expense  occasione4l 

by  the  small  capacity  of  the  cells,  and  a  serious  increase  of  working  ex- 

l)cn.ses  is  at  once  apparent. 

The  battery  was  intended  by  the  constructors  to  be  worked  by  allow- 
ing; the  liquid  to  enter  from  the  bottom  of  each  cell,  forcing  the  heavier 
li(inid  out  at  the  toj).  2^umerous  trials  by  this  method  showed  that  it 
w:i8  impracticable.  The  liquid  entering  the  cell  is  both  lighter  and 
warmer  than  that  contained  in  it.  The  result  of  lighter  liquid  being 
below  was  an  admixture  of  the  contained  and  entering  liquid,  which 
proved  disastrous  to  close  extraction.  As  a  consequence,  the  connection 
with  the  water  service  had  to  be  changed  so  as  to  permit  downward 
working. 

On  Sunday  morning,  October  4,  a  heavy  frost  killed  the  blades  of  the 
cane,  but  did  no  damage  to  tliat  which  was  fully  matured. 

On  Tuesday  morning,  October  6,  there  was  a  severe  freeze,  ice  hav- 
ing formed  an  eighth  of  an  inch  in  thickness.  This  freeze  did  a  great 
injary  to  the  cane,  as  will  be  seen  in  the  table  of  analysis  of  the  mill 
juices. 

On  Wednesday,  October  7,  the  machinery  of  the  diflPnsion  battery, 
althongh  hastily  and  imperfectly  put  together,  was  pronounced  ready 
for  triaL 

On  Thursday,  October  8,  our  first  trial  took  place.  The  cutters  were 
started  at  8  a.  m.,  and  work  was  continued  until  5  a.  m.,  Friday,  Octo- 
ber 9.  During  tMs  time  70  cells  were  diffused  of  1,400  pounds  each, 
or  a  total  of  98,000  pounds.  The  weight  of  the  diffused  juice  was  96,140 
poands  from  65  celLs. 

The  analysis  of  the  exhausted  chips  showed  only  a  trace  of  sucrose  and  * 
.10  per  cent,  of  glucose.  The  waste  water  of  diffusion  showed  a  loss  of 
10  per  cent,  of  sucrose  and  .10  i>er  cent,  glucose.  The  total  loss  of 
sugars  therefore  was  .10  per  cent,  of  sucrose  and  .20  per  cent,  glucose. 
The  excess  of  glucose  in  these  analyses  is  explained  by  the  fact  that  the 
samples  of  exhausted  chips  and  waste  waters  taken  during  the  night 
wereuot  analyzed  until  the  next  day,  and  meanwhile  the  sucrose  suffered 
inversion. 

The  total  loss  of  sugar  therefore  in  chips  and  waste  waters  was  .30 
per  cent.  This  is  a  remarkably  good  extraction  and  the  result  is  very 
satisfactory. 

When  the  ceUs  could  be  promptly  emptied,  it  was  an  easy  matter  to 
Qiake  a  diffusion  every  twelve  minutes,  and  the  extraction  was  just  as 
good  as  in  those  cases  where  twice  that  time  was  employed.  TheMi*.  w- 
salts  showed  that  sorghum  cane  diffuses  with  great  readiness,  and  in  tbiis 
Inspect  it  appears  to  have  an  advantage  over  the  beet. 

The  cane  employed  was  quite  imperfectly  stripped  and  the  sheaths 
and  remaining  blades  were,  of  course,  treated  in  the  cells  together  with 
the  chips.  The  coloring  and  gummy  matters  which  they  contained  were 
therefore  found  in  the  diffusion  juices.  It  will  be  a  very  easy  matter  to 
nm  these  chips  through  a  sieve  in  connection  with  a  blower  and  remove 
^1  objectionable  matter. 

Following  is  a  table  showing  the  details  of  the  diflbsion. 
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Tails  of  dijfuiim. 


Vo,  of  oeU. 


1  . 

2  . 

3  . 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 

to.. 

11.. 


U., 
13., 
14.. 
15., 
16., 
17., 
IS.. 
19., 
30., 

ai. 

22.. 
23.. 
24.. 
2S.. 
16.. 
27., 
28., 
29.. 
80.. 
81.. 
33.. 
83.. 
34.. 
85.. 


87 

88.^. 

89 

40 

41 

42 

48 

44 


45 

46...., 
47..... 
48 


49.. 
50., 
51.. 
52.. 
5:i  , 
r>4  . 
vi  , 

'!• 

.  i 
•'  •-. 


(|:. 


IS 

r 


LiUrt, 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 

700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 


600 
600 
600 
600 
600 
600 
600 
600 
600 
COO 
600 
600 
600 
600 
COO 
CUO 

600 
600 
6i)0 

GOO 
GOO 
GOO 
600 
600 
600 
6U0 
600 
000 
600 
600 
600 


o 


23 
19 
24 
20 
19 
24 
10 
25 
27 
27 
29 

24 

24 
27 
25 
23 
28 
25 
27 
85 
22 
2i 
24 
25 
25 
26 
23 
23 
26 
25 
24 


86 


19 
18 
22 
10 
28 
21 
24 
23 
23 
27 
30 
20 
24 

23 
24 

22 
23 
27 
24 
24 
27 
25 
22 
21 
23 
22 
20 
19 


11 

'1- 

£26 

1^,^ 
t-%% 

n'i 

£«3  « 

S  S.S 

H 

H 

60 

77 

61 

75 

72 

64 

60 

64 

62 

59 

58 

61 

60 

58 

58 

60 

50 

58 

64 

56 

67 

60 

52 

50 

66 

SO 

50 

54 

50 

49 

56 

63 

53 

58 

60 

66 

54 

67 

50 

56 

64 

64 

55 

66 

55 

65 

54 

58 

50 

56 

50 

04 

56 

38 

59 

88 

59 

46 

58 

54 

58 

54 

58 

'   56 

64 

62 

65 

66 

65 

56 

66 

65 

64 

64 

68 

56 

06 

50 

68 

CO 

64 

68 

68 

........ 

68 

50 

63 

64 

...»••• 

58 

66 

65 

57 

G8 

58 

08 

67 

59 

54 

68 

54 

55 

67 

62 

67 

62 

43 

t: 

i 

00 


tOSO 
1.031 
L038 
1.640 
1.041 
1.045 
1.045 
1.  042 
1.042 
L041 
L041 

t6W 

1.039 
1.026 
1.036 
1.037 
1.038 
1.037 
L037 
1.085 
1.038 
1.037 
1.037 
L0S8 
1.039 
1.040 
L089 
L040 
1.080 
L036 
1.039 
1.039 
L030 
L084 


1.036 
1.638 
1.034 
1.040 
1.040 
1.041 
L042 
L043 
1.042 
1.041 
1.040 
1.040 
1.040 

1.042 
1.042 
1.041 
L040 
LOaO 
l.OU 
1.042 
I.C41 
1.041 
1.030 
1.041 
1.0«2 
1.  04  J 
1.04i 
1.053 


*  Stopped  for  dinner. 


t  Stopped  for  tapper. 


Two  more  xmrtions  of  600  liters  each  were  drawn  off  and  the  otb< 
o  cells  were  the  discontinued. 

In  the  first  series  of  32  cells  700  liters  of  Juice  were  drawn  off  ateac 
charge,  or  1^640  pounds.    Since  the  average  charge  of  each  cell  wa 
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1,400  i)ound8  of  chips  the  ratio  of  difhsion  jnice  to  weight  of  oane  was 

IGO:  100.    In  the  second  series  of  31  cells  600  liters  of  juice  were  drawn 

off  at  each  charge,  or  1,320  pounds ;  the  ratio  of  diffusion  juice  to  weigh  t 

of  cane  was  94 . 3 :  100.    It  appears  from  this  that  diffusion  can  be  succchs- 

tally  practiced  with  sorghum  cane  when  the  weight  of  juice  obtained  is 

made  about  the  same  as  that  of  the  cane  diffused.    The  mean  specific 

(^mvity  of  the  32  charges  of  700  liters  each  was  1.0394  at  25^  O.,  or  at  15^ 

1.0411,  corresponding  to  10.24  per  cent,  total  solids.    The  average  Rp('- 

cific  gravity  of  the  juice  of  32  charges  of  600  liters  each  was  1.0405  }it 

250  c.,  or  1.0424  at  16°  corresponding  to  10.55  per  cent  total  solids.    Tliii 

caue  varied  so  greatly  in  its  composition  that  no  estimate  of  the  de^^ivc 

of  extraction  could  be  made  from  the  analyses  of  the  cane  juices. 

The  following  analyses  were  made  of  the  diHusion  juices  at  10.30  a.  m. : 


Tint  tlnM, 
10.20  a.  m. 

SiMond    1 
ti]|i^2p.  in. 

Totel  ■oUda     

Pwtfmt 

10.84 

0.19 

2.70 

2.22 

Ptrcent.   '■ 

15.  ftO  I 

Saorotd  .••.•■..•■••••.••••..... ....••. 

&.00 
2.00 
1.80 

Oliiooa*....  •.••.•••••■•••■•• -•.•••••-. 

SoUda  not  togar ...^ 

No  analysis  of  the  diflfhsion  juice  was  made  at  night. 

Analyses  were  also  made  of  the  cane  juice  expressed  on  small  mill 
fiom  canes  taken  from  the  yard  whence  the  cutter  carriers  were  sup- 
plied: 


No.  1, 
10  a.m. 

iro.2, 

11a.m. 

No.3, 
lL20a.m 

TMal  toUdfl ^ 

SaeroM ^. 

OlnoofMi               mi 

jpy.  ct 

17.00 

2.44 
2.22 

Pr.at 

16.60 

2.22 

2.85 

2.12 

1&20 
2.83  ! 
2.41  i 

f9oli4« not  vnc^r^.-.M*. 

L26 

The  small  samples  taken  for  the  above  analyses  showed  how  seriously 
the  frost  had  affected  the  canes  and  how  irregular  they  were  in  their 
composition.  The  peculiar  odor  characteristic  of  frosted  sorghum  was 
also  very  apparent  in  the  chips  as  they  came  from  the  cutter.  This  con- 
dition of  things  rendered  this  part  of  the  work  very  unsatisfactory. 

The  weight  of  coal  used  from  the  time  of  firing  up  on  Thursday  morn- 
ing until  the  time  of  stopping  Friday  morning — nearly  twenty-four 
hours — was  a  little  over  3,000  pounds.  But  when  the  chips  could  be 
promptly  removed  from  the  celLs  it  was  possible  to  make  a  diffusion 
every  ten  minutes.  Hence  the  whole  work  might  have  been  done  in 
Beven  hundred  minutes,  or  eleven  hours  and  forty  minutes.  In  that  case 
half  the  coal  might  have  been  saved. 

The  force  required  to  do  the  work  was — 

One  fireman  (day)  and  one  (night),  at  $1*50 |3  00 

iWmen  on  cane  oarrier  (day)  and  foar  (night),  at  $1.25 10  Oo 

Four  men  at  hattery  (day)  and  four  (night),  at  |1.25 10  00 

One  team  to  remove  chips  (day)  and  one  (night),  at  92.50.. •• 5  00 

One  Yalve-man  (day)  and  one  (night),  at  (2.25 .••••. ......  4  50 

Htoneof  ooaL  at|3.25 4  H6 

OU  and  lights * 1  00 

One  boy  (to  sweep,  Ao,).  ...•••  — •  ..•••.  ..••  ••—  — ..  •—..  ..••••  .•••  — 75 

Total oost  of  diSosing 49  tonsof  oane 39  13 
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With  slight  changes  in  the  battery  it  will  be  an  easy  matter  to 
this  to  $20,  and  if  the  cells  are  made  twice  as  large  the  cost  will  1 
less.  With  apparatus  properly  arranged  the  cost  of  diffusing  a 
cane  will  not  be  greater  than  30  cents.  Good  niachiuists  estiu)at< 
abont  15  horse-power  was  used  in  driving  the  machinery  and  h 
tlie  liquor  in  the  experiments  made. 

A  study  of  the  table  of  diffusions  reveals  some  carious  facts  n 
to  the  variations  in  the  composition  of  the  cane.  Beginning  wi 
fourth  diffusion  and  ending  with  the  eleventh,  eight  ccl)8  in  all,  t 
lowing  facts  appear:  The  mean  specific  gravity  of  the  diffusion  ji 
15^0.  was  1.045,  corresponding  to  11.2  per  cent,  total  solids.  The 
of  juice  drsyvn  off  was  10  per  cent,  greater  than  the  weight  o 
diffused ;  11.2  total  solids  hi  110  pounds  would  be  equal  to  12.3^ 
solids  in  100  pounds.  Add  to  this  the  .30  sngar  lost  in  chips  in 
of  diffusion  and  .15  solids  not  sugar,  we  obtain  12.77  as  the  total 
ill  cane  diffnscd,  calculated  from  the  diffusion  data.  This  would 
spend  to  14.05  total  solids  in  the  juice  as  expressed  by  mill. 

After  the  eleventh  diffusion  the  cane  rapidly  deteriorated.  Th< 
specific  gravity  from  the  eleventh  to  the  thirty-third  diffusion  wai 
(circa)  at  15^  C.,  corresponding  to  9.75  per  cent,  total  solids.  Pi 
ing  as  above,  the  following  numbers  are  obtained:  Total  solids  i 
diffused,  11.18  per  cent.    This  would  give  for  mill  juice  12.35  pe 

After  the  thirty-second  diffusion  the  weight  of  juice  drawn  o 
5  -per  cent,  less  than  weight  of  cane  diffused.  The  specific  gra 
the  diffusion  juice  at  15^  was  1.044  (circa),  corresponding  to  11. 
cent,  total  solids.  Diminishing  this  by  5  per^ceut.  and  adding 
obtain  11.00  per  cent,  as  total  solids  in  cane,  or  12.10  per  cent 
solids  in  expressed  juice. 

Unfortunately  the  carbonatation  pump  broke  after  about  one-t 
the  juice  had  been  defecated.  A  careful  estimate  of  the  num 
tons  of  cane  which  was  worked  showed  that  15  had  been  carbo 

This  yielded  4,320  pounds  of  masse  cuife,  containing  76.9  per  cent 
matter,  or  11  per  cent,  (nearly)  on  weight  of  cane  worked. 

The  composition  of  this  masse  cuite  is  shown  by  the  following  an^ 


• 

Poroent. 

SncroM 

63.48 

13.55 

23.10 

4.74 

6.18 

Gliiooeo. 

Water 

Ash. 

Solids  not  sugar 

This  masf^e  cuiie  was  allowed  to  stand  In  cars  (it  was  not  boi 
grain)  one  week  and  was  then  swung  out.  yieldiMg  1,420  pounds  of  i 
»ir  about  30  per  cent,  of  worked  and  dried  sugar,  or  95  pounds  p 
of  cane  worked. 

Allowing  12  pounds  per  gallon  for  the  masse  cuite,  the  numl 
gallons  per  ton  of  cane  was  234. 

The  sugar  was  of  fine  quality,  the  molasses  of  much  better  q 
than  that  obtained  in  the  usual  way,  and  the  whole  product  i 
every  respect  satisfactoiy. 
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The  oane  oontinued  to  deteriorate,  as  is  shown  in  the  following 
analyses  of  the  Juices  from  the  mill  of  the  Franklin  Sngar  Company : 


Friday. 

Ootuber9, 

4p.iii. 

Satarday. 

October  10, 

10.90  a.m. 

Satarday, 

October  10, 

4  p.m. 

Monday, 
October  11 

HnAHOftA          ^mm  ^^^«M«  BMMAMMaa 

Pmrc§nL 
7.80 
8.50 
121 

P«r«mf. 

7.82 
150 
119 

Piftfent 

7.69 
115 
150 

Percent. 

167 
127 
156 

61ufMM6  .................. 

BolidB  not  SDEir.. ....••.. 

Totel  aolids 

1151 

14.01 

14.84 

18.61 

These  discoaraging  effects  of  the  Revere  trost  of  the  6th  of  October 
did  not  afford  any  hope  of  successful  continuation  of  the  experiments. 
It  will  be  quite  impossible  to  work  successfully  a  diffusion  juice  derived 
from  so  poor  a  source. 

On  October  12  an  analysis  of  some  samples  of  cane  from  a  different 
souToe  showed  that  the  juice  had  been  little  ii^ured  by  the  frost.  The 
nombers  obtained  were  the  following : 


Tnm^ 

BV0FOM*M««*  ■••■••  .  »■■*•■  •••••■  »«««•• 

UlnOOBOa....*  •..■•••  ■•••■■  ■■■••••••«■• 

SoUdi  Boi  mgar  ..•••••••■••.•••■•••.• 

AVWhl  flOUQa* ■•••■■  a... .a.. ••••■■. 

1168 

187 
144 

1114 

Eophig  that  enough  of  such  oane  might  be  seonred  to  allow  of  another 
trial  of  Uie  apparatus^  it  was  determined  to  make  another  ran  on  the 
following  day.  The  sample  for  analysis  was  taken  from  the  west  end 
of  a  field,  which  was  bordered  on  the  west  by  a  strip  of  forest  and  a 
pond  of  water  of  considerable  size. 

Evidently  the  spot  whence  the  sample  was  taken  had  been  protected 
ij  these  conditions  from  the  action  of  the  frost.  Samples  tuen  from 
other  parts  of  the  field  during  the  day,  October  13,  when  the  seoond  run 
^as  made,  show,  with  the  exception  of  the  first  one  taken  from  the  west 
end  of  the  field,  a  serious  deterioration  of  the  cane.  Following  are  t^ 
analyses  of  juices  of  canes  expressed  by  experimental  mill,  made  during 
the  day  of  Octob^  13. 


Hdu. 

Saorota. 

• 

GlniooM. 

Solid!  not 
■ngar. 

Total 
aoUds. 

3  ..,,„  ............  ......  ......  .....a  .«■*■•  ■•••.. 

16  a.m. 

8  pum. 

4.80  p.  m. 

180  p»m. 

1188 
164 

164 

181 

Ill 
186 

lU 
161 

188 

181 
189 
186 

1116 
14.40 
14.54 
M.40 

Not  only  were  the  analyses  sufficient  to  show  the  injury  t^at  had  be^i 
done,  ba4^  m  addition  to  this  the  chips  were  soft  and  ^^  bleeding,^  and 
possessed  the  odor  characteristic  of  frozen  cane. 

Work  with  such  chips  was  more  like  maceration  than  diflhsion ;  never* 
u^ess  the  run  was  made* 
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BOX  Of  ocnonn  13,  isee. 

Tbt>  eutton  were  stMted  »t  9.30  ».  m. ;  itopped  kt  6.30  p.  m.    Nnmber  of  hoD 
lew  -(Ominatea  ■topped  kt  aoan — 8  honn  30  nunatek. 
N'liiaberof  oeUaorahipi  oat,  39,     Arentge  tlBM  brekohodl,  U  miniitM  (iie*Tl 
Unring  tbl«  time  the  oatten  were  freqnentlj  Hopped  to  wklt  lot  the  emptjii 

It.  waa  foand  thkt  one  ontter,  witk  modentte  feed,  oould  fill  ft  cell  (1,400  poi 


TbK  Domber  of  ohargee  diAwn  offw»i34. 

1'lie  fint  ohMTge  wm  tkkan  «t  11.07  ft.  m.  ftnd  the  latt  one  ftt  7.46  p.  m.,  1 
iiiitiutee  ftt  noon  sad  30  minote*  for  mpper— 7  honn  39  minute*. 
Avenge  time  for  eaoh  dlffooion,  131  mlnntee. 


Coal  burned,  1,575  ponods,  ftt  |3.S&  pet  b 
Foot  meaoncftirler,  .^da;,  ftt  |1,:£  ... 

dneOMmftn,  A  dftj,  ftt  11.50 

One  bej,  -A  day,  at  75  oents 

One  teftm  Inrboguse,  -^  dmy,  at  $S.50  .. 
Foot  man  ftt  bfttterv,  -j^  dftT,  et  $1.25 ... 
One  Tftlre  mftn,  A  dftj,  ftt  i2.2S  ...... .. 

OU 


Totftl.. 


Talk  ^  dttoift  of  tft^Mim  <^  OeUbtr  13,  USE. 
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The  total  weight  of  jntce  delivered  to  liming  tanks  was  24,110.7 
kflograms,  or  52,043.5  pounds. 

The  weight  of  cane  in  the  34  diffusion  cells  was  1,400  multiplied  by 
34  s  47,fOO.  Therefore  the  weight  of  juice  drawn  off  to  cane  removed, 
was  109  to  100. 

The  average  composition  of  the  diffusion  juices  will  be  shown  by  the 
following  analyses : 

DiffiuUm  juicc$. 


Vmnber. 

Kiimber 

of  dlffti- 

■too. 

SuoToee. 

Glaoose. 

Solids  not 
•agar. 

Total 
Mlidn. 

*  •*••••••••■•  BWAV*  ■•■•••  ••#••■  9*  *••■  ••••  V  ••■Mvava* 

i 
14 
31 
25 
31 

Ptirc0nL 
4.86 
&94 
4.88 

4.76 
3.01 

FtrttnL 

1.68 
2.00 
3.81 
2.25 
2.18 

Pirotnt. 
1.78 
2.20 
1.64 

PitcmL 

8.88 

iai4 

8.tf4 

1.55              8.56 

1.63 

7.70 

Hean 

4.88 

2.08 

1.76 

8.74 

IfMB  ynitlj  eo«ffloi«nt»  06  p«r  oont. 


P0roeniag4  $ucro$e  left  in,  exkautied  cAtpt  and  wa9U  watert. 


Niunber. 

irvmborof 
dlffotion. 

Chips. 

Total 

SneroM. 

OlnooM. 

■ogan. 

I 

J II...II.....; i.!,i... 

1,.....,.; I !.....;. .III.. 

i ; ,i\i .; ;,; ;.;;.. 

4 
14 
81 
80 

Per  cent 
•.06 
.049 
.068 
(t) 

Per  cent. 

.031 
.088 

.m 

PeiretnL 
.123 
.080 
.148 
.188 

Vm ...,„,,. 

LU8 

*Id  the  flmt  anftlysis  above  the  encroee  was  eonicht  for  by  a  polariscope,  but  ao  Uttla  waa  praaent 
ti(  DO  rotation  ootud  be  obaerved.    It  ia  fair  to  preauina  from  a  study  of  the  analyses  which  fuUow 

iiil  (.06  par  oant  sneroaa  waa  praa^nt. 
tin  tbla  asalyaiB  tha  ehlpa  wera  left  0T«r  night,  and  in  Iha  noniiag  no  8iieroaa  ooold  bt  fraad.   Xt 

HdiU  bean  InTerted,  and  appaara  theraibre  with  tha  gluooaa. 


WASTE  WATEBS. 

The  weight  of  water  discharged  with  each  cell  was  nearly  one*third 
greater  than  that  of  kl^e  ct^ips ;  therefore  the  percentages  found  are  in- 
orewied  by  one- third  to  represent  the  real  loss. 


Knsibtr. 


w    Vsaa 
«ttlotal 


loss  of  angMt  In  ehipa  and  wMta 


^^wiv<n^ 


Komberof 
dtffnili^Wi 


4 

14 
91 


I 


Sooroai. 


P$T  ptni, 

Traoa, 

Traoa. 

.008 

Tiaoe. 


Qlaeoaa. 


JVssnl. 

Trace. 

Trace. 
.018 
.038 


Total 
Biignn. 


PvrHHt 


.032 
.038 


Total 

•ngnrsin' 

creased. 


P§rotn$. 


.020 
.032 


.0805 
.61281 
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The  exhaastion  of  the  cane,  therefbre,  Is  pfaotioally  perfect  and  mnoh 
superior  to  ail  expectation.  With  anilh)sen  cane  1  do  not  think  it  would 
be  so  i>erfect. 

After  October  13  the  character  of  the  cane  made  any  farfher  ezperi- 
meuts  QselesSf  and  the  work  for  this  season  was  therefore  discontinued. 
The  juice  from  the  second  run  was  all  carbonated,  bat  the  procees  was  so 
slow  aod  the  juice  had  to  stand  so  long  in  contact  with  ttie  lime  that  th^ 
proiluct  was  of  a  much  darker  color  than  the  first.  The  total  weight  off 
masse  cuite  obtained,  89  per  cent,  being  solid  matter,  was  5,510  |H>unds. 
For  the  23  tons  of  cane  carbonated  Um  gives  a  jield  of  20  gallons  per 
ton. 

Much  loss,  howcTer,  was  occasioned  by  the  frequent  transfer  of  tha 
juice  in  order  to  secure  its  entire  carbonatation  and  at  fche  same  time  ta 
keep  it  out  of  the  way  of  the  other  proilucts  in  the  factory.  This  masse 
euite  was  of  so  poor  a  quality  that  at  the  date  of  willing  (October  16)  no 
attempt  has  been  made  to  swing  it  out 

OARBONATATTOK. 

As  pointed  out  in  the  experiments  in  cai1>onatation  described  in  BuL 
letin  No.  3,  it  is  evident  that  the  procens  so  long  and  so  succossfuii^ 
practiced  with  beet  juice  is  also  capable  of  giving  good  reouits  witL 
cane  jui(*>es.  The  process  is  a  very  simple  one,  and  consists  in  adding 
to  the  diffusion  or  expressed  jniee  a  large  excess  of  lime  and  afterwardj 
precipitating  the  greater  part  of  it  wiUi  carbonic  acid«  The  whole  ii 
then  sent  to  the  filter  press,  where  the  precipitated  carbonate  of  linx< 
and  impurities  are  separatea  from  the  juice. 

I  had  not  expected  to  make  a  trial  of  this  process  on  account  of  th< 
fact  that  I  feared  the  appropriation  would  not  be  sufficient  to  carry  ou.1 
both  ex[>erimeuts.  On  arriving  at  Ottawa,  I  learned  that  the  sugcu 
company  had  two  filter  presses,  an  air-pump,  and  two  pans,  which  coulcj 
be  arranged  so  as  to  give  the  process  a  tnal  on  a  large  scale.  Accord- 
ingly I  bad  a  furnace  couHtructed  for  furnishing  carbonic  acid,  and  the 
rest  of  the  apparatus  put  into  shape  for  the  exi>erimenta.  The  furnace 
was  designed  by  Mr.  O.  L.  Spencer,  who  also  had  a  general  supervision 
of  the  entire  work. 

Our  former  exi>eriments  had  shown  that  the  process  had  to  be  carried 
on  somewhat  differently  from  that  of  the  beet  juices,  owing  to  the  pres- 
ence in  sorghum  juice  of  a  large  percentage  of  glucose. 

Our  first  experiments  were  made  with  the  diffusion  juices  obtained 
Thursday,  October  8.  At  that  time  the  effects  of  the  freeee  had  not 
6h«wu  themselves  to  any  great  extent.  It  was  found  that  about  1^  |>er 
cent  of  CaO  Hime)  was  sufficient  to  produce  a  perfect  defecation  of  the 
juice.  On  that  day,  as  nearly  as  we  could  ei^timate  it,  about  40,000 
pounds  of  juice  were  carbonated,  with  the  most  gratifying  results.  Tbe 
j^iice  came  from  the  filter  press  perfectly  limpid  and  of  a  delicate  amber 
color.  After  passing  through  a  sulphur  box  this  juice  was  sent  to  the 
evifi)orators-  and  rediiced  to  a  m4iss9  cuitej  wbich,  in  color,  purity,  and 
taste  was  greatly  superior  to  the  best  product  obtained  by  the  usual 
method.  Unfortunately  our  improvised  air-pump  broke  down  in  the 
middle  of  the  work,  wbich  caused  the  loss  of  more  than  half  of  the  dif- 
fusion jniee  obtained  which  had  already  been  limed  for  carbonatation. 

The  carbonatation  of  sorghum  juice,  however,  (iemands  the  greatest 
care.  If  too  little  lime  is  added  the  precipitate  does  not  settle  readily 
and  filtration  is  slow  and  imperfect.  The  carbonatation  must  be  contin- 
ued until  all  but  0.2  per  cent,  of  the  lime  has  been  removed.  IF  more 
than  this  remains  the  juice  will  darken  up  and  become  bitter  on  boil- 
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ira^.  If  less  than  this  quantity  is  left  the  impnrities  appear  to  be  redis- 
8olved  and  a  green  scum  forms  on  top  of  the  still  liqnor  instead  of  sink- 
iofif  with  the  precipitate.  With  the  help  of  proper  test  reagents  a  lit- 
tle ex|>erienoe  will  enable  ti^e  operator  to  cari^  the  carbonatation  to  a 
successful  completion. 

It  is  found)  also,  that  the  temperature  dniring  oarV>aatation  should 
Bot  be  allowed  to  rise  above  40^  C.    When  the  carbonajtation  is  com- 
pleted the  jaice  is  raised  as  rapidly  as  possible  to  the  boiling  point 
and  sent  at  once  to  the  filter  press.    If  allowed  to  stand  the  liqnor  will 
quickly  darken.    Foaming  is  prevented  l\y  the  addition  of  a  little  lard 
and  by  a  jet  of  steam  fi:t>m  a  perforated  pipe  near  the  top  of  the  pan. 

Analyaet  of  carbonaUd  Juioet, 


UnnilMi. 

SneroM. 

OlnoM*. 

Solidii  Dot 

Total 
lolidt. 

^•.••••^••a  aan* 

r::::::.^::::::::::::::::::::::::::™::-::; 

5.» 
&51 
4.99 

FtrcmtL 

L18 
L47 
0.48 

FmremU. 
2.25 

aoo 

8.72 

&Q8 

10.08 
9. 1^ 

llie  first  and  second  of  these  represent  successful  carbonatation. 
The  filtered  juice  was  all  that  could  be  desired  in  color  and  flavor.  The 
ma88«  euite  made  from  it  was  also  of  the  best  quality  and  has  already 
beeo  noted. 

Tbe  third  analysis  represents  an  unsnccessfti]  carbonatation.  Too 
mnoh  lime  was  left  in  the  liquor,  and  the  ma$M  ouite  'was  black  and 
bitter. 

Id  all  100,000  pounds  of  juice  was  carbouatated,  and  I  do  not  hesitate 
to  8ay  that  this  pn>cess  of  defecation  offers  every  evidence  of  being  the 
one  which  sbonld  be  brought  into  general  use*  In  large  sugar  facto- 
ries the  living  in  scams  alone  in  one  season  would  pay  for  the  carbona- 
tatioD  plant. 

I  anbmit  herewith  a  statement  of  the  analyses  made  of  the  juices  from- 
the  oompany's  mill  during  the  progress  of  our  work: 


AnalffBti  of  9or§kumJuUm, 


Jvptambar  9 

wptoiDbei  11 

Stptenbcr  12,7.80  a.  I 
o^ptHobMr  12, 11  a.  m. 
H«)>tamliwU.8n.m.. 
wpl»nber  14, 10  a.  m. 

2>l>t«nibttr  15 

v'PtemdbrlO 

Septeinb«rl7, 10 


OK 


vOQfflciaBt  of  plulty .  ■ . 


IVom  flzat  mllL 


P^r  einL 

0.40 

0.72 

ia48 

7.70 

9.87 

ia78 

11.17 

9rK 


9.74 


Badaoing 
fogar. 


PtremU. 


2.94 
2.58 
8.54 
2  20 
168 
2.10 
8.43 
&40 


2.87 


SoUda 

BOt 

augar. 


Pr.unL 


144 

ao4 

2.36 
8.58 
2.87 
2.88 
8.68 
2.10 


2.80 


Total 
aoUda. 


Pr.MrU 
14.76 
15.80 
16  10 
18  60 
15.60 
15.78 
16.15 
16.50 
14.77 


15w38 


68.8 


TrooB  MeoBd  miU. 


Bitoroaa. 

• 
augar. 

SoUda 

not 
augar. 

Total 
aoUda. 

PtffMflt 

9l55 

Fframt 

Pr.otnt 

Pr.ctnL 
14  77 

&65 
9Lt2 
&55 

10.59 
9.00 

10.51 
&86 

&25 
188 
8.20 
2.54 

2.77 
2.70 

&00 
4  85 

&66 
2.17 

8.54 

14  90 

leao 

1&30 

15  30 
15  60 
1ft  75 
15.32 
n.97 

&00 

3.62 

8.26 

* 

ft  21 

2.99 

2.97 

15.47 

50.5 


From  the  abo^ra  it  is  seenthat  the  jnice  from  the  second  millls  slightly 
inferior  to  that  from  the  first  In  quantity  the  two  mill  juices  are  about 
iht 
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Analyta  of  mixed  miUjHioe$, 


Date. 

KombOT. 

SucroM. 

Bedooiag 
sugsr. 

SoHiU 

not 
sugar. 

T 

•0 

Sept.    9 

• 

1 

Percent 
9.89 
8.88 

10.82 
8.85 
9.38 

12.26 

11.29 
7.87 

ia49 

10.13 
9.51 

10.09 
9.68 
9.77 

10.59 
9.88 
9.76 
9.51 
9.84 
7.80 
7.82 
7.89 
&87 
&72 

Per  emit 

Percent 

Per 

Sept  10 

2 

S«'pt  10 

8 

Sept  10 

Sept.  10 

4...- 

6 

8.00 
8.24 
1.88 
2.22 
8.01 

8.16 
2.78 
2.52 
8.80 
4.08 

Sept  U 

8 

Sept  15 

7 

Sept  17 

8 

Sept  21 

0 

Sept  25 

10 

2.77 
3.74 
2.71 
2.87 
2.54 
2.85 
3.14 
2.83 
2.80 
3.15 
8.50 
8.60 
8.15 
8.27 
8.08 

i84 
2.94 
2.61 
3.11 
2.59 
L80 
8.18 
2.54 
8.64 
2.31 
2.21 
8.10 
8.60 
8.58 
8.80 

Sept  28 

11 

Sc'pt  28 

12 

Sept  29 

13 

0«t      1 

14 

Oct      3 

16 

Oct     6 

18 

Oot      6 

17 

Oct      8 
Oct     7 

18 ^ 

Oct     9 

20 

Oot    10 

• 

Oct    10 

22 

Oot    12 

Oot    14 

HiAB .....p. 

o.a 

8.04 

9.87 

Tbe  above  ifi  a  fair  exposition  of  the  quality  of  the  juices  worker] 
the  company  during  the  season.  It  shows  that  there  is  much  yet  ti 
done  in  the  culture  and  improvement  of  the  cane  before  a  prodnc 
obtained  which  is  favorable  to  the  production  of  a  large  quantity  of  so 
per  ton.  I  am  told  by  the  officers  of  the  company  that  the  season 
been  unusually  unfavorable,  a  late  wet  spring  and  a  remarkably  6( 
freeze  combining  to  prevent  the  cane  flrom  reaching  maturity. 

The  mean  coefficient  of  purity  of  the  Juices  worked  by  the  compan 
G1.8.  I  have  every  reason  to  believe  that  by  proper  culture^  fertilisi 
and  selection,  sorghum  cane  can  be  produced  in  which  the  Juices 
have  a  coefficient  of  purity  of  75  to  SO.  The  importance  of  securing  b 
a  cane  is  even  greater  than  that  of  extracting  all  the  sugar  and  prop 
defecating  the  juice. 

In  continuing  the  ^periments  in  topping  the  cane  as  soon  as  the  8< 
heads  appear,  as  described  in  Bulletin  No.  5,  the  following  results  ^ 
obtained  with  canes  grown  as  nearly  as  possible  on  the  same  kinc 
soil  and  under  the  same  conditions  of  culture : 


Topped  And  ■ack«red  oui«. 

Topped  eaaM  aot  fiwkered. 

Gaum  not  tooohed. 

DMie. 

8n* 
eioee. 

Reduo- 

lag 
iogar. 

Solid* 
not 

•QgAT. 

ToUl 
solids. 

Sn. 
oros^ 

Bedao- 

ing 
•agar. 

SoUds 

not 
sagar. 

Total 
•olidi. 

orose. 

BodiM* 

ing 
•agar. 

BoHda 

not 

•agar. 

1 

8«0.   14 

15 
18 
17 
18 
19 
28 
29 
30 
80 

Peret 
18.22 
18.81 
12.87 
10.37 
18.34 
12.59 
13  49 
.    12.57 
11.11 
11.87 

Peret. 
2.25 
2.06 
1.65 
8.05 
1.  9:J 
1.  Dri 
l.tfO 
1.67 
1.84 
L76 

Peret 
8.16 
168 

118 
2.33 
8.18 
2.79 
3. 22 
8.14 
2.80 
100 

Peret 

1188 
17.08 
17.66 
15.76 
18.40 
17.36 
18.51 
17. 28 
15.75 
16.44 

Peret, 
1178 
1150 
1180 
1177 
12.88 
13.00 
12.83 
11.80 
11.43 
1118 

Peret 
188 
122 
LOS 
1.02 
(168 
100 
111 
1.76 
102 
L68 

Peret. 
128 
167 
196 
176 
1.58 
8.00 
2.97 
169 
3  26 
148 

Perot 
17.70 
17.48 
17.29 
17.45 
17.12 
1S.06 
17.41 
10. 26 
16.70 
17.17 

JVret 
1101 
1L86 
1118 
14.00 
1125 
11.52 
1118 
1174 
10.39 
11.88 

Peret 
118 
16^ 
118 
1.29 
150 
131 
106 
1.45 
1.90 
108 

P^et 
118 
144 

187 
108 
1.88 
163 
177 
126 
160 

lea 

r 

▲▼«mg« 

1146 

1.99 

188 

17.88     1148 

100 

176 

17.81 

1116 

108 

168 

Coefflcien 

t                         72. 1                                                   72. 00 

7148 
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l<^m  the  above  resalto  it  is  aeen  that  no  appreciable  increase  of  su- 
0X3066  is  obtaioed  by  topping  and  snckering  the  canes,  and  therefore  it 
is  useless  to  make  further  experiments  in  tiiis  direction. 

80LT7BLB  lCi.XTBB  AND  WATBB. 

Ibe  total  soluble  matter  in  the  clean  canes,  obtained  by  repeated  v\ 
tractioDS  with  water,  and  drying  and  weigtiing  the  exhausted  resi(Uu% 
is  shown  in  the  fbUowing  table : 

MolmbU  mattmr  im  oamm. 


Ko.  of  datwmlnatloa. 


!•«••• •■•■••■■■• ■■•■■• 

#«••■•■•••■•■■•■■•*■■■ 

8 

4 

6 ^ 

6 

7 

8 

9 

10.. ........^.....•.. 

U 

18 ^.. 


Per 

oenk 


6&4S 

88.88 
90  70 
00.98 
90.46 
90.40 
88  80 
87.80 
80.60 
89.80 
91.80 
9L00 
9L80 


80.00 


Dftte. 


BoptMDlMT  17. 

Septomber  18. 
September  19. 
8«ptomb«r  19,  dnpUoaito* 
8«pteinb«r  28. 
Do. 

Stripped  tad  topped. 
Topped,  Bot  fookMred. 

Vottovohed. 

XMt  field. 


WAHL  VAOTJUM-PAW. 


A  new  kind  of  evaporator,  for  the  continuous  reduction  of  thin  to 
thick  liquor  in  partial  vacuo,  built  by  Wahl  Brothers,  of  Ohicago,  was 
in  operation  by  the  company.  The  pan  worked  well  and  appeared  to 
have  little  or  no  inverting  effect  on  the  sucrose,  as  is  indicated  in  the 
bOowing  analyses: 

£fMit<{f  Wakl  pan  w(^^aiU>n, 


,    HnBber. 

Thin  Uqnor  before  paasing  throtigli 
pan. 

SAine  After  peaiiiig  through  pan. 

SuQToee. 

Bedvoiiig 
tagw. 

I"! 

Totel 
■oUdf. 

Snoroee. 

Kedncing 
anger. 

Sollda 

not 

•Qgar. 

Total 
BOiUb. 

1.... 

_ 

Peremt 
ia89 
1L20 
11.18 
ia87 
10.24 

Perunt 
8.88 
4.28 

8.70 
4.M 
2.88 

Peret. 
8.28 
8.44 
4.02 
8.00 
158 

Peret 
17.10 
18  87 
18.90 
1&44 
15.76 

P«r  cent 
87.44 
40.28 
8L09 
90.M 
96.74 

Percent 
12.91 
14.91 
10.87 
18.18 
10.32 

Peret. 

8.95 

12.81 

11.70 

111 

&94 

Peret 
60  SO 

68.00 
63.22 

4 •' 

86.78 

i." • 

45  30 

^Ternffo 

10.76 

!L74 

8.26 

17.81 

31.22 

12. 3^         fl.  7fl 

62.32 

Coefficient  of  pority 

69. 

00-4 

6 

— _ 

1 

1 

BXPBBIBCEIYTS  IN  AIB  EYAPOBATION. 

« 

Attention  was  called,  in  Bulletin  No.  5,  to  two  forms  of  apparatus  de- 
signed to  reduce  simp  to  sugar  by  means  of  hot  air  and  at  a  temper- 
fttare  low  enough  to  prevent  any  notable  inversion  of  sucrose. 

One  of  these  forms  of  apparatus  was  designed  by  Mr.  Stuart,  of  Iowa, 
lod  the  other  by  Mr*  Denton,  of  Kansas.    The  hope  that  a  trial  of  these 
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apparatus  might  result  in  showing  that  sugar  for  general  family  use 
might  be  made  in  a  small  way,  and  without  expensive  apparatus,  led  to 
a  trial  of  both  forms. 

This  trial  was  under  the  immediate  supervision  of  Mr.  A.  A.  Denton^ 
The  results  of  the  exi>eriments  were  not  satisfactory. 

The  Stuart  apparatus  gave  foirly  good  results  as  far  as  temperature 
is  concerned.  The  sirup  was  heated  by  steam  coils  in  the  bottom  of  u 
long  rectangular  tank,  through  which  air  was  forced  by  devices  described 
in  BuUetiu  No.  5,  page  178. 

In  the  experiments  made  at  Ottawa  the  temperature  of  the  body  of 
the  sirup  was  kept  at  about  180^  P.  Near  the  end  of  the  concentration, 
however,  it  was  impossible  to  avoid  a  little  scorching  of  the  mass  iu 
contact  with  the  pipes. 

The  apparatus,  however,  is  extremely  simple  and  cheap,  and  I  think 
with  rich  cane  might  be  made  to  yield  a  fair  quantity  of  sugar. 

The  apparatus  constructed  by  Mr.  Denton  consisted  of  a  rectangular 
box  28  feet  high,  the  other  dimensions  being  4  feet  and  2  feet  respect- 
ively. In  this  box  was  a  double  endless  chain  carrying  two  sets  of 
galvanized  iron  pieces.  These  pieces  dipped  into  the  sirup  below  and 
tiius  carried  it  towards  the  top  of  the  shaft. 

A  blower  attached  to  a  heating  chamber  containing  400  feet  of  steam 
pipe  threw  a  current  of  hot  air  into  the  bottom  of  the  apparatoB,  which, 
ascending  through  the  box,  came  in  contact  with  the  thin  sorfiaoe  or 
liquid  spread  over  the  galvanized  iron  surface. 

Apparently  the  heating  sur&ce  was  not  sufficiently  great,  for  it  was 
almost  impossible  to  raise  the  temperature  of  the  liquid  within  the  box 
to  lOOo  F. 

The  experiment  was  therefore  abandoned,  but  Mr.  Denton  thinks  that 
with  a  proper  heater  it  will  prove  successful.  The  low  specific  beat  of 
air  will  render  it  quite  difficult  to  keep  the  temperature  high  enough  to 
allow  the  escaping  air  to  carry  off  any  considerable  quantity  of  aqueoas 
vapor:  but  it  is  possible  that  some  such  device  will  secure  the  produc- 
tion of  sugar  on  a  small  scale. 

I  still,  however,  adhere  to  the  opinion,  expressed  in  BulletinB  Nos.  3 
and  5,  tnat  sugar  making  on  a  small  scale  is  not  the  rational  method  of 
procedure.  The  experience  of  the  whole  world  has  been  that  sucoessftil 
sugar  making  implies  the  investment  of  sufficient  capital  to  secure  the 
best  machinery  and  to  work  in  the  most  economical  manner. 

The  experiments  of  the  present  season  have  not  shown  any  sofficieot 

reason  for  a  change  in  that  opinion,  ' 

« 

DBFBOATION  WITH  AOID  ALBTJMBN. 

A  trial  was  also  made  with  the  Wilcox  method  of  purifying  sorghum 
juice  with  acid  albumen. 

The  method  employed  was  communicated  to  me  by  Mr.  Wiloox,  the 
inventor. 

Following  is  his  description  of  the  process: 

"Our  first  oare  is  that  the  Borghnm  Jnice  is  from  freshly  cat  oane,  m  a  few  horns 
makes  a^reat  difference  in  its  sugar-yielding  qualities,  as  yon  are  aware. 

**  The  £esb  Jaioe  being  placed  in  a  defecator  and  while  in  the  cold  state,  we  add  3^ 
flTains  of  dried  egg  albumen  dissolved  In  cold  water  for  each  pound  of  Jaieei,  and 
thoronghly  incorporate  with  the  same.  We  next  slowly  add  enongh  of  a  eolutionf 
oonsistiDg  of  one  part  of  66^  B;  sulphuric  aoid  and  seven  parts  of  water,  tiU  Utmiu 
■hows  slightly  more  red  than  it  would  if  the  Juice  were  simply  in  the  nataral  state. 

"The  correct  aoid  point  is  very  important,  and  to  determine  this  we  take  some  of  the 
ooatoalt  of  til*  diaftoator  in  a  twt  tube  and  htat  it  ovar  a  lamp  to  the  boiUng  poiai 
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aod  nmove.  If  the  liqnid  is  vigforonBly  stirred  a  few  moments,  a  greenish  preoipftate 
will  gather  and  a  clear  Uqnor  remain ;  if,  on  the  other  hand,  not  enough  of  the  aoid  soln- 
tioD  has  been  added,  the  liquor  will  be  cloudy  in  appearance  and  contain  but  a  small 
qnantity  of  precipitate.  If  such  is  the  casCj  dip  a  smaU  splint  in  the  acid  solution  and 
add  to  the  contents  of  tube  till  a  good  precipitate  takes  place.  If  too  much  acidsolu- 
tioo  baa  been  used  in  the  defecator,  no  precipitate  will  form  In  the  tube,  nor  will  the 
albamen  coagulate,  a  condition  which  is  very  bad^  requiring  the  use  of  lime  at  an  im- 
pn)per  time  to  correct.  This  tube  test  will  give  tne  exact  ^te  of  the  contents  of  the 
defecator  and  by  it  the  correct  acid  point  obtained. 

"The  heat  is  now  raised  till  the  contents  of  the  defecator  stand  at  a  temperature  of 
190^  F.,  when  it  is  shut  off;  we  now  add  milk  of  lime  ^ which  will  form  more  precipi- 
tate) till  the  liquor  is  exactly  neutral ;  good,  sharp,  caustic  lime  should  be  used,  as  it  will 
take  less  of  it,  and  our  experience  shows  that  the  less  we  have  to  use  the  better. 
Another  point  at  this  stage  is  to  see  that  the  liquors  do  not  ctow  alkaline  after  thev 
ihow  neutral,  as  lime  actil  somewhat  slowly ;  if  such  should  be  the  case,  add  enough 
of  the  acid  solution  till  litmus  changes  to  a  purplish  blue,  but  the  neutral  point  must 
be  reached  to  cause  a  full  precipitation  so  as  not  to  be  bothered  with  it  iniring  oon- 
eentration. 

"After  defecation  we  pass  the  iuice  into  a  vessel  called  a  separator,  ef  the  same  ca- 
pacity as  the  defecator,  and  collect  the  precipitate  in  the  bottom  of  the  cone,  from 
which  it  is  drawn  oif  through  the  faucet,  thereby  saving  a  great  deaJ  of  labor  in 
itrainiDff ;  if  the  liquor  should  still  show  any  cloud,  then  strain  it  through  a  filter 
press  or  bag  filter,  wnen  it  will  be  clear  3nd  brilliant,  of  a  Ught  lemon  00^." 

Unfortiiiiately  we  did  not  have  time  to  make  a  trial  of  the  process 
nntil  after  the  cane  had  been  iigared  by  frost  I  am  of  the  opinion  that 
the  process  carried  oat  as  described  above  will  not  work  any  iiOury  to 
the  sucrose  in  the  juice. 

The  resnlt  of  the  defecation  showed  that  the  Juice  filtered  through 
filt^  paper  was  limpid  and  of  a  light  lemon  color.  About  2,000  pounds 
of  it  was  sent  to  the  filter  press,  but  in  spite  of  every  endeavor  it  would 
not  pass  through.  In  a  few  moments  the  cloths  were  completely  dosed 
and  at  the  highest  pressure  obtainable  no  liqnid  could  pass.  The  difii- 
CQlties  with  the  Wilcox  method  are  therefore  not  chemical  but  mechani- 
cal. 1  cannot  suggest  any  method  by  which  these  mechanical  difiBicul- 
ties  can  be  overcome. 

In  conclnding  this  report  I  desire  to  properly  thank  Prof.  M.  A. 
Scovell  and  Mr.  James  Forsytbe  for  the  services  they  rendered  in  erect- 
ing the  machinery,  and  my  assistants,  Messrs.  Olifford  Richardson,  O. 
L  Spencer,  and  John  Dugan,  for  the  aid  they  gave  in  the  laboratory 
and  in  the  factory. 

I  desire  also  to  thank  Professor  Swenson  and  Mr.  W.  L.  Parkinson, 
the  chemist  and  the  manager  of  the  Franklin  Sugar  Company,  for  the 
many  coartesies  shown  ns  by  them,  and  for  the  readiness  witn  which 
they  aocMMcded  us  every  facility  of  manipulation  in  their  power. 

aBNBBAIi  OONOLUBIONS. 

The  general  results  of  the  experiments  may  be  summarized  as  fol- 


(1)  By  the  process  of  diffusion  98  per  cent,  of  the  sugar  in  the  cane 
^a8  extracted,  and  the  yield  was  fidly  double  that  obtained  in  the  ordi- 
iiary  way. 

(2)  The  difiScnlties  to  be  overcome  in  the  application  of  diffusion  are 
^bolly  mechanic^.  WiUi  the  apparatus  on  hand,  the  followfng  changes 
^  necessary  in  order  to  be  able  to  work  120  tons  of  cane  per  day : 

(a)  The  diffusion  cells  should  be  made  twice  as  large  as  they  now  are, 
i.e.,  of  130  cubic  feet  capacity. 

(6)  The  opening  through  Which  the  chtps  are  discharged  should  be 
made  as  nearly  as  possible  of  tk^  same  area  as  a  horizontal  cross-sec- 
tmof  iheoelL 
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(c)  The  forced  feed  of  the  cattera  reqnirea  a  few  minor  changes,  itt 
order  to  prevent  choking. 

((/)  The  apparatus  for  delirering  the  chips  to  the  cells  should  be  re- 
modeled so  as  to  dispense  with  the  labor  of  one  man. 

(3)  The  process  of  carbonatation  for  the  pnrification  of  the  juice  is  the 
ouly  method  which  will  give  a  pure  limpid  juice  with  a  minimum  oi 
wante  and  a  maximum  of  purity. 

(4)  By  a  proper  combination  of  diffusion  and  carbonatation,  our  ex- 
l>eriment8  have  demonstrated  that  full.?  95  per  cent,  of  the  sngar  in  the 
cane  can  be  placed  on  the  market,  dther  as  dry  sugar  or  molasses. 

(o)  It  is  highly  important  that  the  Department  complete  the  experi 
ments  so  successfully  inaugurated,  by  making  the  changes  in  the  diffa 
sion  battery  mentioned  above  and  by  erecting  in  connection  with  it  e 
complete  carbonatation  apparatua. 


WORK  UKDSB  THB  DIRECTION  OF  THE  ASSISTANT  CBEMIST8. 

« 

The  results  of  the  continuation  of  Mr.  Clifford  Bichardson's  work  up(^ 
the  cereals,  which  he  has  had  in  charge  for  several  years,  he  has  suae 
marized  in  the  foUowing  pages : 

THE  OEEEALS. 

The  study  of  the  cereals  of  the  country,  which  has  been  in  progress 
for  some  time^  has  been  continued  and  extended  during  the  past  year 

It  was  originally  undertaken  with  the  idea  of  discovering  the  causes 
which  brought  about  such  great  variation  in  their  chemical  com])ositioa 
and  physical  properties  in  order  that  the  fanner  might  profit  by  a 
knowledge  of  the  conditions  under  which  the  best  grain  was  grown  and 
of  th^  localities  where  the  most  &vorable  conditions  existed,  and  that 
the  field  experimenter  might  have  the  aid  of  a  sdentifio  and  chemical 
study  of  his  results. 

CORN. 

The  first  conclusions  reached  were  in  regard  to  com  and  wheat 

Oorn  was  found,  as  aU  are  well  aware,  to  vary  very  largely  in  it0 
physical  properties,  but  its  chemical  composition  was  not  by  any  means 
HO  changeable,  or  they  were  at  least  within  much  smaller  limits  thaa 
was  the  case  with  wheats. 

A  study  of  the  conditions  of  growth  showed  that  this  is  in  part  dot? 
to  an  extended  period  of  vegetation  and  the  great  length  of  the  roots  as 
compared  with  other  cereals.  It  is  thus  enabled  to  secure  from  almost; 
any  soil  supplies  of  food  which  would  be  unavailable  to  wheat,  and 
during  its  slow  growth  store  up  the  materials  for  the  formation  of  the 
grain,  each  in  its  proper  relative  proiK>rtion. 

The  physical  properties  of  the  grain,  especially  its  size,  are  of  coutsa^ 
much  influenced  by  the  fertility  of  the  soil  and  length  of  season.  TIk-' 
average  weight  of  one  hundred  kernels  of  dent  com  for  the  entir«^ 
United  States  being  36.748  grams,  individual  samples  were  found  t^ 
vary  from  13.859  grams  in  one  of  the  Northern  States  to  64.102  in  TeD- 
nessee.  There  w<»u](l  be,  therefore,  but  little  doubt  that  more  oora 
could  be  proiluced  to  the  acre  in  Tennessee  and  the  Southern  States 
than  in  the  North,  if  other  conditions  were  the  same.  This,  however,  il 
not  the  case,  and  opens  up  the  question  of  the  effect  of  olimate  on  tiift 
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growth  and  production  of  corn.  It  proves  to  be  the  most  important 
factor,  so  mach  so  that,  while  the  size  of  the  Tennessee  kernel  is  tw  ice 
as  large  as  that  grown  in  the  Iforth,  the  yield  per  susre  is  less. 

TMd of  oom  hy  groupiof  State$  in  1879  and  1883. 
(J.  S.  Dodge,  AiuiiiAl  Beport,  1884.] 


Gnmp. 


TraoiulfitdMippl  BtotM 

NewEnglaDd 

Kf*tr  Tork,  Xew  Jeney,  and  PennsylTaziift.'. 

ObiolMin 

Picificilnpe , 

Sock.T  Itoantaln  region 

IMftwiro  lUryUod,  tod  YlrginU 
Qvlf  Soathem  8f 


1888. 


20.4 
83.0 
25.0 
25.  U 
24.  f) 
1&6 
16.0 
1&8 


Yield  per  acrt  of  oom  [1879]. 


BtotM. 

Yield. 

Btotoa. 

Yi«UL 

Stitea. 

Yield. 

KaiM 

81.0 
88.9 
88.6 
83.7 
81.4 
88.7 
88.2 
33.4 
10  8 
16L5 
24.0 
12.2 
8.0 

Georgia.  *..••••  •......• 

8.0 
8.8 
11.8 
18.6 
2L0 
24.8 
24.1 
34.1 
86.8 
81.4 
88.7 
88.1 
88.8 

Iowa  ..'.......■...«■..•• 

41.0 

I'ev  Hampshire 

vtrmoDt  

FlociOA 

Missouri ............... 

36.2 

Texas' .................. 

Kansas 

80.9 

HaiMchaMtts »... 

Arkansae ••.....•. 

Nebraska 

40.1 

WiodeUlMid 

TenneHAAe 

Alabama 

12.4 

C0BQ«Cti01lt ..••-. 

Went  Virginia 

1  Mississippi... 

18.6 

New  Tork 

Kentaclcy  ..........•••. 

'  Tjouisliina.... 

California 

13.3 

PNMITlvudA 

Ohio «.... 

Michigan  .•..••••«..... 

27.8 

Otbvaro 

Oreieon... ...... ........ 

22.6 

VlrjjIniA 

Indiana  ................ 

Nevada 

26.5 

¥»nUnd 

Wiscouain  ..•••• 

Colorado 

19l8 

Nortb  Carolina 

IlllDois 

Smth  Carolina. ........r 

Minnesota    

The  above  data  show  that  the  yield  in  the  Sonth  is  far  inferior  to  that 
at  the  North,  that  a  warm  climate  and  lon|9^  period  of  growth,  while 
producing  a  large  kernel,  tends  to  give  a  gross  plant  with  bnt  few  ears. 
The  differences  can  hardly  be  due  to  soil,  and  in  fact  are  far  too  markec* 
for  BQch  an  explanation. 

That  soil  has  its  due  effect  is  evident  from  the  fact  that  with  much 
1^88  care  and  cultivation  the  newer  and  richer  soils  of  the  trans  Missis- 
sippi States  produce  a  lar^i^er  number  of  bushels  to  the  acre  than  the 
Q^ore or  less  womout  soils  of  the  East. 

From  what  has  been  learned  in  our  investigations  it  is  apparent,  there- 
fore, that  climatic  conditions  being  favorable,  or  at  least  not  modifiable, 
the  improvement  of  our  com  crop  must  be  brought  about  by  increasing 
the  product  per  acre,  the  weight  per  bushel,  and  the  size  of  the  kernel, 
dl  physical  ])roperties  easily  watched  by  the  practical  farmer.  It  will 
pot  be  necesiiiary  for  him  to  employ  the  chemist  to  determine  the  chem- 
ical oomposition,  as  it  will  be  seen  is  the  case  with  wheat,  owing  to  the 
^act  that  its  composition  is  but  slightly  affected  by  environment.  All 
this  makes  the  improvement  of  our  oom  crops  much  more  easy  of  ac- 
^mplisbment  and  places  it  in  the  hands  of  every  farmer  to  do  some- 
thing for  himself  in  this  line  of  work.  He  has  only  to  select  the  variety 
whi<m  will  as  far  as  his  experience  goes  ^o^nsh  best  on  his  soil,  and 
then  by  careful  selection  so  modi^  the  physical  properties  as  to  improve 
it  every  year.    This  is  a  large  field  for  gootl  practical  work. 
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WHSMLT. 

Onr  investigations  of  the  wheat  grain  have  shown  that  it  is  very 
variable  in  its  diemical  composition,  and  that  its  variations  are  char- 
acteristic of  certain  localities.  For  example,  the  percentage  of  albomi- 
noids  increases  from  the  Atlantic  coast  towanl  the  West,  while  in  Ore- 
gon the  lowest  percentages  of  nitrogen  are  fonnd.  The  physical  prop- 
erties, color,  size,  and  hardness,  vary,  too,  to  snch  a  degree  that  it  is 
not  difiBcalt  to  decide  at  a  glance  where  the  most  characteristic  varieties 
come  from.  Wheats  from  Dakota,  Colorado,  and  Oregon  are  so  entirely 
difi'ereni  in  their  appearaAce  that  they  can  be  distinguished  even  in  a 
photograph. 

A  study  of  the  causes  of  these  variations  and  distinctive  chamcters 
shows  that  the  wheat  grain,  of  all  the  cereals,  is  the  most  susceptible 
to  its  environment,  and  to  this  fact  is  due  the  peculiafities  which  are 
found  in  various  parts  of  the  country. 

It  is  a  plant  of  rapid  growth,  the  grain  being  formed  and  ripened  in 
a  very  few  weeks.  For  tliis  reason  climate  and  all  meteorological  eon- 
ditions  produce  a  marked  effect  upon  the  grain,  while  the  soil  is  equally 
a  conditioning  agent  in  that  the  food  sopply  must  be  immedottely  avail- 
able and  near  the  root.  The  plant  cannot,  like  com,  go  seeking,  with 
long  roots,  for  its  food.  As  climatic  influences  are  paramount,  it  will 
readily  be  understood  that  variations  in  the  characteristics  of  %he  sea- 
sons in  the  same  locality  will  have  a  great  influence  on  the  grain,  and 
this  is  well  illustrated  by  a  series  of  analyses  covering  the  crops  grown 
for  several  years  in  Golorado  during  which  the  seasons  were  quite  vari- 
able. 

The  named  varieties  of  wheat  are  numbered  by  hundreds,  perhaps  by 
thousands,  but  they  are  merely  evidence  of  the  readiness  wfth  which 
modifications  of  the  grain  can  be  produced  by  changes  in  the  conditions 
of  growth.  There  is  nothing  definite  or  lasting  in  their  characteristics, 
and,  as  has  been  observed  on  the  Continent,  the  transfer  of  a  variety 
from  one  locality  to  another  is  accompanied  by  changes  in  its  eharaoter- 
istics  approaching  those  of  its  new  surroundings. 

Among  our  wheats,  as  has  been  said,  it  is  not  difficult  to  tell  fh>m 
its  external  characteristics  what  part  of  the  country  a  specimen  comes 
from ;  and  among  the  most  manked  are  the  Colorado  wheats  of  Pro- 
fessor Blount,  tlie  Oregon  and  the  Northwestern  grain. 

The  Oregon  grain  is  a  large  light  yellow,  plump  and  handsome  grain 
of  a  very  starchy  nature.  It  owes  its  peculiarities,  I  believe,  to  the  fact 
that  it  is  ripened  slowly  in  a  moist  climate,  and  is  as  different  from  our 
Eastern  grain  as  has  been  found  to  be  the  case  with  beets  under  similar 
circumstances.  A  cool  and  moist  summer  ftimishes  the  best  <S6iiditions 
for  the  ftmnation  of  the  carlK>hydrat.e8. 

Colorado  grain  is  a  contrast  to  that  of  Oregon,  in  that  it  is  larger  and 
the  berry  loses  the  starchy  appearance  anjd  becomes  more  glassy  and 
amber-colored.  It  is  rich  in  nitrogen  and  is,  theoretically  at  least,  the 
most  perfect  grain  among  our  samples.  It  should  be  stated  that  so  far 
it  has  only  been  produced  on  an  ex]>erimental  scale. 

A  still  greater  contrast  is  presented  by  the  spring  wheat  from  Min- 
nesota and  Dakota.  It  is  the  smallest  of  all,  dark  colored,  in  nowise 
plump,  and  very  hard  and  rieh  m  uitrogen.  It  is  in  fact  the  richest 
grown  in  this  country,  reaching  in  one  instance  to  18  per  cent  of  albu- 
minoids, and  produces,  thererore,  a  very  stiff  flour.  Its  character  is  due 
to  the  olimatio  coudifions  in  the  same  way  as  with  the  Oregon  wheats 
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and  differing  fh>m  that  in  Jnst  the  direction  in  which  the  two  climates 
differ.  It  ripens  without  an  opi>ortunity  to  fill  oat  with  starch,  aud  cou- 
seqoently  is  relatively  rich  in  albauiiooids.  The  same  number  of  grains 
may  not  contain  any  more  nitrogeui  absolutely,  than  an  equal  number 
of  Colorado  grains. 

It  is  astonishing  to  see,  however,  the  resnit  of  sending  seed  wheat  from 
both  Oregon  and  from  Minnesota  to  Colorado  amd  growing  them  tliere 
for  several  years.  The  two  in  a  short  time  so  nearly  resemble  each 
other  that  they  can  be  dintinguished  only  by  their  color.  A  few  more 
years  would  make  them  still  more  similar.  They  have  assumed  all  the 
Colorado  characteristics,  and  no  better  illustration  of  the  susceptibility 
of  wheat  to  its  environment  could  be  asl^ed  than  to  look  at  the  samples 
which  have  proved  this. 

The  localities  mentiuned  possess  characteristics  more  marked  than 
most  others,  but  in  a  minor  degree  the  crops  of  the  middle  West,  the 
East,  and  the  South  can  be  diistinguished.  It  must  be  said  that  in  the 
direction  of  latitude  the  changes  in  this  grain,  as  with  corn,  is  more  in 
the  yield  per  acre  and  size  than  in  the  chemical  com[)osition.  They  are 
not  so  marked,  however,  as  can  be  seen  in  the  following  table : 

T%M  per  aore  of^keat  [1879]. 


Mstaia -... 

Hew  Hampsliiz« ........ 

VeriDcmt ....•••.. 

lUMMcbOMltU  .... ••.... 

Bhodr  Idaad. .•.•.•••... 
Conavotioat. ......  •••••• 

m9w  York  •. .......«i..a. 

)i»w  JerMj  ............ 

PtDBaylTMoa  .....M.... 

iiMAWarO     ....... ....... 

norland 

*  vkioia.  •  • .  •  ............ 

locth  CvoUba 


Ttold. 


1&2 

i&a 
ie.4 
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17.8 
1&7 
12  7 
18.6 
18. 4 
U.1 

a? 

fw8 


Booth  CaroUiiA.... 

G«orci* 

Florid* 

LoaUUnft  .r........ 

xeiBS  •......■•.... 

ArkanMM 

TeDBMsee 

WMt  VtrginU..... 
K««ntiioky ......... 

Ohio    

Uiohtgfta  ......... 

IndlAoa ............ 

Ulljiote 


TtekL 


S.6 
flie 
6.2 
8.4 
flL8 
8.2 
&1 

10.2 
8.8 

18.0 

ia& 
lao 
lao 


WlaooDsia  .. 
MinooBotA  .. 

luWA 

IdiMOUl..^ 

KaoMM. ..... 

KebraakA  ..* 
A.labMDa.... 

HlMiaidppl.. 

Nevada  

California... 
Oregon  ..... 
Colorado. .«r 


TMd. 


its 

ia2 

12.0 
8.3 
8.4 
&7 
&.0 
1&9 
1&8 

las 

210 


It  is  desirable  in  this  connection  to  call  attention  to  the  fact  that 
three-quarters  of  the  wheat  crop  of  the  country  is  produced  in  ten 
States,  and  that  its  average  com]K>aition  is  influenced  by  their  situation. 
Tbese  States  were,  in  1879,  according  to  the  census,  niinois,  Indiana. 
Ohio,  Michigan,  Minnesota,  Iowa,  California,  Missouri,  WiKconsin,  ana 
Pennsylvania.  Our  conclusions  for  the  average  production  must  be 
proportionately  influenced  by  this  fact.  « 

The  variations  which  take  place  in  the  same  locality  in  any  one  va- 
riety from  year  to  year  are  found  to  be  dne  chiefly  to  difference  in  the 
seasons,  and  the  impressions  which  they  make  upon  the  grain  are  some- 
times lasting.  Some  varieties,  which  .improve  on  their  advent  to  a  new 
io(»i]ity,  or  at  least  hold  their  own  for  a  number  of  years,  gradually  de- 
teriorate from  careless  cultivation  or  for  natural  causes  beyond  the  con- 
trol of  the  farmer.  It  is  unnecessary  to  remark  on  the  ease  with  ^ich 
pegleot  in  cultivation  or  lack  of  care  in  selection  of  the  seed  is  productr 
iveof  injurious  results.  In  t^e  way  of  natural  and  unavoidable  causes, 
storms  during  the  aetiv^period  of  growth  produce  the  greatest  changes 
in  the  composition  of  the  grain.  The  effects  produced  may  be  of  differ^ 
ent  natures,  according  to  the  stage  of  formation  of  the  grain,  but  the 
results  in  any  case  are  not  recovered  from  for  some  time  nnless  a  change 
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is  made  in  the  seed  used  for  the  following  crop.  Beyersion  is  mud 
more  easily  accomplished  than  improvement. 

In  Coloiudo,  a  storm  in  1883  prostrated  the  plant  at  a  time  when  thi 
injury  interfered  with  assimilation  of  its  nitrogenous  constituents,  al 
though  afterwards  the  grain  filled  itself  out  fairly  well  with  starch 
This  grain,  used  as  seed  for  the  ensuing  year,  gave  a  crop  which  stil 
showed  lack  of  nitrogen,  and  although  a  certain  recovery  had  beei 
made,  the  depreciation  in  its  chemical  composition  was  very  evident 
In  the  same  way,  in  Ohio^  a  storm  prevented  the  grain  fh>m  being  fillec 
out  with  starch,  leaving  it  small  and  shriveled,  and  relatively  rich  u 
nitrogen.  These  cases  show  the  necessity  of  obtaining  new  seed  whei 
any  injury  happens  to  the  crop  of  the  preceding  year. 

An  examination  of  the  chemical  composition  of  wheat  grown  with  thi 
greatest  care  on  the  same  land  for  a  number  of  years  seems  to  show  tha 
manv  varieties  depreciate  from  their  original  valuable  qualities.  It  i 
an  old  idea,  and  many  farmers  practically  change  their  wheat  now  an< 
then,  but  the  change  in  these  cases  is  oftener  necessitated  by  careless 
ness  in  cultivation  than  by  natural  causes.  In  Colorado  quite  a  numbe 
of  the  varieties,  cultivated  with  great  c^re  by  Professor  Blount,  hav* 
steailily  depreciated  after  improving  during  their  first  year  in  the  nen 
locality.  Others  have  held  their  own,  and  some  have  improved.  Th< 
result  of  our  analyses  has,  however,  shown  that  care  alone  is  not  suflQ 
cient  to  improve  a  wheat.  It  must  be  at  least  fairly  well  suited  to  th( 
locality  in  which  it  grows. 

The  data  of  the  first  three  years  of  the  experiments  have  been  already 
published;  those  of  last  season's  work  show  that,  while  the  results  o 
the  storm  of  the  previous  year  were  not  entirely  obliterated  in  1884 
nevertheless  some  wheats  were  produced  which  were  remarkable  foj 
tiieir  size  and  weight.  One,  for  example,  weighed  6.620  grams  per  10( 
grains,  and  the  general  increase  has  led  to  an  investigation  of  the  re 
lation  of  sixe  and  other  properties  to  that  of  weight  per  bushd  in 
wheat  from  various  parts  of  the  country  and  the  relations  of  extremec 
to  each  other.  The  latter  are  not  at  all  coincident,  as  mav  be  seen  fhon 
the  following  figures  and  numbers  denoting  different  varieties: 

JSxtrimea  annmg  Cohrtido  wktaU  itf  1884, 


Yield  peraere •.....—.. 

«Wei^bt  por  bnshel 

Weijtbt  p«r  w  hondrtd  gnint. 
Albuminoidi 


fllgheet. 


88.6     bo. 
08.6     lbs. 
&fltO  gramt. 
1188   p«rot 


Serial 
Bumbor. 


8660 

8678 
8686 
8668 


LowMl. 


81.8     btL 

68.3     Iba. 
8.  LOO  grama. 
8i46    parot. 


■aria} 
Bunbar- 


857! 

852t 
853- 


The  weight  per  bushel  is  apparently  dependent  on  several  causes 
Qigh  weight  is  almost,  if  not  always,  an  evidence  of  high  quality,  bni 
not  always  an  evidence  of  a  large  and  plump  grain.  The  hard  rec 
spring  wheat  of  the  Northwest,  which  is  smaller  in  size  and  not  as  nlum) 
as  many  other  varieties,  is  heavy  in  its  weight  per  bushel,  while  tb< 
large  ftill  wheats  of  Oregon,  which  are  very  ^tarchy,  are  light.  Th« 
following  data  show  some  of  the  variations :    * 


SEPOKT  OF  THE   CBEldST. 


143 


WUght  per  hu$h€l  of  hard,  iofiy  and  immature  wh^atB, 
HAILD  KED  SPRIKG  WHEATS. 


8«r.Bl  Bomber. 

Steto. 

Welchtpov- 

Tlold. 

peraore. 

Qnaaty. 

Albnmi- 

Ba8b«L 

100  grains. 

noiub. 

m 

Dakoto 

6&8 
66.6 
66.2 
68.2 

65.2 
65.5 
66.8 
67.1 
63.4 
6L9 
64.8 

8.319 
X802 
3.368 

3.389 
2.921 
a78i) 
3.700 
3.465 
3.074 
8.834 
9.996 

Bu^ktU. 
96l6 
98.6 

27.0 
27.3 
8&0 

Good 

Ptrcent, 
14.5.1 

i-M .:.;;.:;:::;:.. 

...do 

Ho.  1 

15.23 

IM3 

....do 

•  •  •  •  oo  •  •  •  •  •  •«*  •  •  •  ■  • 

...  do 

....do  ............. 

17.33 

\m 

....do  ............. 

14.00 

)«7 

\m 

...  <io     

MiUDOAOt* 

Dakota 

14.35 
14.35 
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...  do  ............. 

16.28 

2W 

M^nit^^bo 

....do  .••«.•■•••••. 

13.48 

2111 

Dskota  ........... 

do 

18.08 

1<U 

MlBIMMto 

....d* 

11.65 

n« 

Xi^^   I  ««••«••■•««•« 

11.83 

SOFT  WHITE  OEEGON  WHEATS. 


T73 


do 


87.2 
8«.8 


4. 
&144 


(t) 
(I) 


.do 


a.1 


DCPOBTSD  WHTTB  WHEAT. 

771 

•19 

4.710 

Extrft.  ■*■*•••..•• 

1ft.  H 

OTHXB  WHITE  WHEAT& 


13».... 

m  •## 
■••• 

EU.... 


IflNMart 
PeoBsylvaid*. 

Michieui 

lUr^Uad 

Eof^OwrQUBi 

WMiytrglaia 


88.4 

6X7 

82.1 

62.1 

88.4 

61.2 

8L4 

84.6 

88.8 

9.  no 

1.880 
2.826 
4.196 
8.077 
8.888 

(!) 
8.889 
8.868 
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110 
98.8 


ICodimi. 
...do  ... 
...do... 
...do... 
...do... 
...do... 
...do... 

...do ... 


8k  88 

1L18 
10.80 
18.88 
10.86 
181 18 


11.80 
19.88 


DCMATURE  AIXD  POOB  WHEATS. 


ISM 

im'"' 


.do ... 
.do ... 
•do ... 
.do ... 
.do... 


n.8 

8X3 
48.8 

6X8 

48.1 
87.0 


X811 

18 

X710 

10.3 

1949 

X2 

X4M 

8.8 

X166 

18 

X675 

L6 

Foor 

Fair. 
Bad. 
Fair 
Bad. 
Poor 


111 
IXi 

XI 
It  I 

XI 

a: 


ATERAOE  OF  FOBTY-TWO  POOB  WHEATS  FBOH  OHIO  IV  188X 


TO-41. 


8X8 


X488 


Bhffnlad 


19.80 


WHEATS  WITH  KX0HB8T  AlTD  LOWEST  ALBUHTfiTOIDS  AKD  LABOEST  SIZE. 


Pokelo 

WaahlagtOB ...... 

Colorado 


8X4 
8X5 

64.4 


X074  Urgo.. 
1504  ...do... 
X620    ...do... 

I 


Bigheit  albovaa 
Lowest  albumen. 
Largest  siao 


T 


1X03 

7.70 

1X0* 


HIGHEST  WEIGHT  FEB  BUSHEL. 


WO..... 


Colorado. 


8X8 


i.080 


Hafdrod. 


1X86 


LOWEST  WEIGHT  FEB  BUSHEL. 


4X1 


X186 


Poor  I 


X88 
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From  thefie  figdres  it  api;ieajr8  that  the  hard  spring  wheats  will  avoir'' 
age  aboat  65.5  pounds  per  bushel,  the  soft  white  wheats  of  Oregon  58.2F 
the  ordinary  soft  grain  of  the  East  62.5,  the  poorly  matured  samples  o 
Alabama  and  Ohio  55.5  and  56.6,  while  the  large  plump  grain  of  Colo — 
ra<lo  reaches  65.2  pounds  per  bushel.  Weight  per  bushel  is  evidently.^ 
tlien,  an  indication  of  good  quality. 

The  averages  for  different  seasons  in  Colorado  vary  directly  as  th^ 
percentages  of  albimiuoids,  although  among  the  less  fully  develox)e(S^ 

Sain  the  lighter  often  contain  more  nitrogen  fropi  lack  of  starch,  as  iiB^ 
e  case  of  the  crop  of  1883.  This  was  found  to  be  the  case  by  Lawee^ 
and  Gilbert  in  their  experiments.  It  dof^s  not  always  hold  true,  as  ma^^ 
be  s«en  among  the  Ahibama  wheats  and  some  others,  while  the  OregoiM^ 
samples,  finely  matured,  rich  in  starch,  and  low  in  nitrogen,  are  veiy^ 
spongy  aud  light  in  weight. 

The  weights  per  bushel  contained  in  the  preceding  table  seem  to  b^ 
very  large  when  compared  with  the  average  estimates  obtained  by  th^ 
statistician  of  this  Department  from  a  la^ge  number  of  reliable  oorre— 
sx)ondents  last  year.    That  they  are  actual  weights  of  the  samples  ex- 
amined has  been  proved,  however,  by  experimenting  on  wheat  and  oats 
of  known  weight  per  struck  bushel,  and  if  the  estimates  are  correct  it; 
must  be  assumed  that  the  samples  sent  to  the  Department  are  not  aver- 
age ones.    For  instance,  O.  A.  Pillsbury  considers  56  pounds  an  aver- 
age for  Minneseta  red«    William  Wheatly  thinks  that  Maryland  wheat 
varies  firom  59  to  66  pounds,  according  to  locality,    ^e  State  agent  in 
Georgia  puts  the  figures  for  ten  years  at  54  to  55  pounds,  and  the  agent 
of  Kansas  at  from  53  to  57  pounds  par  bushel.    The  difficulty  of  collectr 
ing  average  samples  will  always  be  met  with,  as  there  is  always  a  desire 
to  send  the  best.    Fanners  insist  on  deceiving  themselves  and  others  in 
this  way. 

The  results  of  our  investigation  will,  it  is  hoped,  make  apparent  some 
few  directions  in  which  an  improvement  can  be  made  in  wheat  culture 
as  they  have  already  shown  the  miller  the  quality  of  the  grain  fh)m 
various  parts  of  the  country. 

OATS. 

Oats  are  grown  under  as  varied  oonditions  as  wheat,  and  are  as  aorop 
more  variable  in  their  appearance  than  any  of  the  cereals.  They  can  be 
made  to  pay  on  rich  and  poor  soils  of  various  descriptions,  and  although 
flourishing  in  a  cold  climate,  they  can,  in  the  form  of  certain  rust-proof 
varieties,  be  successfully  grown  in  the  far  South  by  sowing  in  the  cool 
part  of  the  year. 

In  consequence  of  all  the  variations  in  the  conditions  of  growth  there 
is  a  great  variation  in  the  weight  of  the  grain,  its  plumpness  and  rela- 
tive proportion  of  kernel  and  husk  or  chaff,  and  in  its  other  physical 
qualities.  Xt  is  almost  impossible  to  make  a  classification  of  the  different 
varieties,  a3  they  all  shade  gradually  into  each  other.  At  extremes  we 
have  the  white  potato  oats  of  the  North  and  the  red  rust-proof  of  the 
South. 

Among  the  most  important  characteristics  of  this  grain,  amd  one  by 
which  it  is  most  often  judged  by  the  fiarmery  is  its  weight  per  bushel. 
In  close  relation  to  this  is  the  relation  of  kernel  to  husk,  a  point  which 
has  been  little,  if  at  all,  investigated. 

In  one  hundred  and  sixty-six  sfiecimens, collected  from  the  most  promi- 
nent regions  where  oats  are  grown,  these  characteristics  have  been  dc^ 
termim^  with  the  purpose  of  studying  their  relations,  not  only  to  each 
other,  but  to  the  chemical  composition  of  the  grain. 
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In  practice  the  amount  of  meal  obtained  from  the  best  rarieties  does 

i^ot  exceed  50  per  cent.    Our  results  show  that  the  kernel  stands  to  the 

busk)  on  the  average,  in  the  proportion  of  7  to 3  for  all  parts  of  the  coun* 

tr^,  those  from  the  Western  States  being  a  little  less  hasky.    As  ez- 

txemes  are  found  among  the  averages  for  the  different  States — 7^.1  per 

cent  of  kernel  in  Wasbingfon  Territory,  and  61.17  for  Utah,  one  sample 

from  Washington  Territory  having  79.28  per  cent.,  and  one  from  Dakota 

only  55.37.    Tlie  extremes  in  weight  per  bushel,  as  indicated  by  the 

samples  received,  are  29.5  in  Connecticut,  and  48.8  and  48.6  in  Colorado 

and  Dakota  respectively.    The  average  weight  for  the  whole  country  is 

37.2-^38.0  for  the  Northern  Stetes,  34.5  for  the  Southern,  and  43.2  for 

the  Pacific  slope.    The  si)ecimen6  are  probably,  many  of  them,  above 

the  average,  owing  to  the  fact  already  mentioned  that  correspondents, 

QDconsciously  perliaps,  select  samples  which  are  not  fair  representatives 

to  send  to  the  De])artmeut.    Among  themselves,  however,  the  results 

will  fairly  bear  comparison. 

The  warm  climate  of  the  South  lowers  the  average  per  bushel  2.7 
pounds,  and  diminishes  the  yield  per  acre  fh>m  30  bushels,  often  raised 
in  the  North,  to  about  10.  The  relative  proportion  of  kernel  is  not  pro- 
portionately affected,  the  average  being  but  1.62  per  cent,  more  of  husk 
than  in  the  North.  This  result  is  rather  surprising,  but  is  deduced  from 
the  examination  of  90  si>ecimens  of  Northern  oats  and  66  of  Southern. 
Where  the  white  oats  will  grow  they  are  generally  heavier  than  others 
and  have  a  larger  proportion  of  kernel. 

The  Southern  oats  are  above  tbe  average  weight  per  hundred  grams 
for  the  whole  country  and  for  the  North,  being  above  the  averlEtge  in 
size.   Following  are  the  figures : 

W9ig\i  of  oaU  per  hundred  graim  and  per  huheL 


of  Too 

gninc 

Weight 

per 
VnahAL 

United  8tetM 

Horthtn  States  .•• 

.•.•.•.••••...•..••^•.•••..•.••.••....•.•.. .,.. 

1507 
X»0 
1828 
2.737 

Fmmidi. 

t7.2 

812 

aQOtWii  StttUM  ... 

!■■■•• •««•••■««•■••«•■•••••■••••«••••«•«•■••■•••«••••• 

"'''^  ilopo.  ■■■■•■ 

48.2 

The  looseness  of  the  husk  and  its  additional  size  are  the  occasion  of 
the  smaller  weight  per  bushel  of  the  Southern  grain,  while  the  well-filled 
hnsk  of  the  Pacific  coast  furnishes  the  heaviest  oats  we  have.  Colorado, 
too,  distinguishes  itself  by  sampies,  three  in  number,  grown  by  Professor 
BloQDt,  averaging  43  pounds. 

hi  their  chemi(^  composition  the  samples  proved  rather  surprising. 
It  was  reasonable  to  supiiose  that,  as  they  are  so  susceptible  of  dete« 
noration  and  sensitive  to  the  influence  of  their  environment,  great  va- 
riations would  be  found  in  their  composition  under  different  climatic 
oonditions,  as  is  the  case  with  wheats.  As  will  be  seen  this  has  not 
proved  to  be  so. 

Although  oats  are  fed  in  the  husk  to  stock,  it  was  thought  best,  for 
purfioses  of  comparison  with  wheat  and  com,  to  anal  vze  the  kernel  sep- 
arately. In  this  way  it  is  possible  to  compare  the  different  specimens 
independently  of  the  proportion  of  husk  which  they  possess,  aud  then, 
if  d(*sirable,  from  the  separate  analyses  the  composition  of  the  entire 
giain  can  be  calculated. 

lOAO— W 
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Mr.  Brewer,  in  his  report  on  the  cereals  in  the  last  census,  remarks 
upon  the  iudellDite  knowledge  which  we  have  of  the  comi>o8ition  of  oats 
grown  Qoder  varied  conditions  and  the  necessity  of  a  baudred  or  more 
analyses  for  an  intelligent  understanding  of  the  effects  of  environment 
on  the  plant  Of  the  samples  which  we  have  collected,  179  have  been 
analyzed  without  finding  any  marked  peculiarities  due  to  climatic  con- 
ditions, with  the  exception  that  the  average  of  18  samples  from  the  Pa- 
cific slope  was  lower  in  albuminoids  and  richer  in  fiber  than  the  averages 
for  other  parts  of  the  country.  The  hulls  from  the  West  contain  more 
ash  than  those  from  the  East  and  more  fiber,  but  are  not  markedly  dif- 
ferent in  other  ways,  although,  like  the  kernels,  they  are  somewhat  de- 
ficient in  albuminoids.  As  a  whole  this  grain  is  the  richest  in  oil  aad 
albuminoids  of  all  the  cereals. 

Average  compoiUhn  of  oatf. 


AlbniBJniiifli.. 

mm 

Oil - 

AMh .,^.... 

Watsr 


The  average  of  albuminoids  for  the  different  States  varied  from  16.09 
for  Ohio  to  10.76  for  Washington  Territory,  the  latter  locality  sustaining 
itfi  reputation,  gained  with  wheat,  for  poverty  in  nitrogen. 

The  extremes  in  composition  were  as  follows : 

JfofrmMf  In  ike  compoiMon  of  ike  feenMlt  <^Mfi. 
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Iowa. 

e.60 

Vlr^rtnia.              ^ 
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Texas  and  Mlssoort' 
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South  Carolina. 

a  10 

Korth  Carolina. 

The  highest  percentage  of  albuminoids  in  the  preceding  figures 
over  1  per  cent,  higher  than  in  any  other  determination  ever  made  ^^ 
any  cereal  in  this  country,  and  the  lowest  is  2  per  cent,  higher  than  t^[ 
lowest  for  wheat  It  is  also  interestin|:  to  observe  that  among  so  m8b^^^« 
specimens,  one  hundred  and  seventy^nine,  only  three  fell  below  10  |7^ 
cent.,  lour  below  11  per  cent,  and  twelve  below  12  per  cent.  At  c3^ 
same  time  onlv  thirteen  are  above  17  per  cent,  and  twenty-three  abo'^ 
16;  so  of  one  hundred  and  seventy -nine  specimens  all  buttwenty-eig^l^^ 
or  84.4  per  cent.,  are  within  the  limits  of  12  and  16  per  cent.,  a  ratB->^ 
small  variation,  and  as  the  averages  for  all  the  States  and  parts  of  C-f 
country,  except  the  Pacific  coast,  do  not  vary  far  from  14.3  per  ceu^ 
oats,  as  regards  chemical  composition,  cannot  be  said  to  be  very  su^ 
ceptible  to  the  influence  of  their  environment. 

The  chief  quality  to  Judge  oats  by,  therefore,  is  their  weight  pe^ 
bushel,  which  is  an  index  of  the  proportion  of  kernel  to  bosk,  and  lb 
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*  has  only  to  torn  Us  attention  to  the  selection  of  the  variety  giv« 
B  largest  yield  and  weight  per  bnshel. 

;o  the  deterioration  of  seed  brought  firom  the  North  to  the  South, 
lalyses  fail  to  fhmish  as  much  information  as  might  be  expected, 
verages  for  these  two  sections  of  the  country  are  so  nearly  the 
that  no  conclusions  can  be  drawn  firom  them.  In  the  same  way 
Bference  is  found  in  the  compositioD,  of  heavy  and  light  oatB, 
Lgh  light  oats  being  more  husky  probably  contain  absolutely  less 
inoids. 

lust  here  be  remarked  that  in  the  last  census  year  over  one-half 
t>p  of  this  cereal  came  firom  the  five  States,  Dlinois,  Iowa,  New 
Pennsylvania  and  Wisconsin.    The  composition  of  our  market- 
rop  iSy  therefore,  nearly  the  average  for  these  States. 


Iiough  the  production  of  barley  in  the  ITnited  States  has  hitherto 
imall  and  InsufDcient  to  supply  the  demand,  and  although  it  is 
ed  to  a  small  portion  of  the  country,  it  is  growing,  and.  owing  to 
creased  production  of  beer  causing  an  increased  demand,  it  ought 
ve  a  profitable  crop  to  cultivate  and  its  area  should  increase.  It 
no  more  than  wheat  to  cultivate,  it  returns  a  greater  number  of 
Is  to  the  acre,  and  it  is  worth  more  per  bushel, 
ing  to  its  peculiar  uses,  a  study  of  its  chemical  composition  is  of 
ar  interest,  as,  for  malting  purposes,  aside  fix>m  its  color  and 
f  to  germinate,  the  relation  of  the  starch  to  the  albuminoids  Is 
)  greatest  importance. 

iples  have  been  collected,  through  our  agents,  to  the  number  of 
sixty,  firom  those  parts  of  the  country  where  it  is  a  crop  of  any 
nence.  They  represent  fairly  well  the  production  of  the  United 
I,  but  Canada,  which  fhmishes  us  with  a  large  portion  of  what  we 
I,  unfortunately,  not  represented.  The  largest  number  of  analy- 
e  not  for  the  largest  areas  of  production — Sew  York.  Wisconsin, 
Eklifornia,  which  raise  more  than  half  the  crop-^-but  toey  are  scat- 
through  all  the  States  where  any  amount  of  barley  is  ctowu.  In 
lering  the  average  features  of  the  crop  as  it  is  found  In  market, 
al  regard  must  be  had  for  the  figures  firom  the  States  Just  named, 
»r  the  fact  that  Canadian  barley,  which  is  said  to  be  the  best,  is  not 
lented  at  alL 

it  is  almost  impossible  to  detach  the  hulls  ft*om  this  grain,  the 
majority  were  analyzed  as  they  were  threshed  out  and  only  a  few 
leparated  into  hulls  and  kernel, 
average  composition  of  the  sixty  unhulled  specimens  was: 


PvoeBl 
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2.68 

72.n 
8.80 

U.88 

rn  these  figures  the  averages  for  the  different  portions  of  the  conn- 
ry  but  little,  although  the  Pacific  slope,  as  usual,  is  1  per  cent, 
in  albuminoids  than  the  Atlantic  States,  and  somewhat  heavier. 
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The  large  size  and  low  peroentage^  albnmlnoids  of  the  ( 
barleys  ought  to  make  them  valimble  for  malting  purposea,  < 
gormiuative  properties  being  goocL 

Among  the  samples  are  barleys  with  the  following  extromci 

JBstroMet  in  OMipotttloii  In  Awitrican  harlejfB, 


HichMt 
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LowMt. 
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116 

MlnsMOte.. 

4.53 

California. 

Ash 

4.48 

Califtmil*... 
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MinncBota. 
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Indiana 
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Oregon. 
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7176 

Montana.... 

6100 

Colorado. 

4.66 

Ohio 

164 

nUnoia. 

14.86 

Dakota 

170 

Kentocky  i 

Dakota  snstains  its  reputation  for  a  high  percentage  of  nitr 
Oregon  for  a  low  one,  bat  the  variations  in  this  oonstitnent  a 
are  not  extreme.  Barley,  in  foot,  has  a  wide  range  of  climate 
it  floorishes,  and  with  rye  shows  a  smaller  variation  in  its  coi 
as  inflnenced  by  climate  than  the  other  cereals. 

The  analyses  which  have  been  hitherto  published  do  not  dH 
lially  from  ours.  Brewer  gives  nine  in  the  last  census  and  sev 
appeared  in  one  of  the  recent  numbers  of  Biedermann's  Ot 
fUr  Agrikulturehemiej  1884,  p.  49.  Koenig  gives  in  his  coll 
food  analyses  the  following  average  of  one  hundred  and  twei 
specimens: 
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OarbdhrdMfcM  ^.•..•...•..•....••... 
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This  makes  the  continental  more  fibrous  than  ours,  and,  as 
ally  the  case  with  all  their  agricultural  products,  moister.  I 
ences  are  in  favor  of  the  American  grain. 

A  few  of  the  samples  which  were  hulled  or  were  naturall 
were  analyzed,  and  their  average  composition  was  as  follows : 
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The  difference  between  these  samples  and  theunhulled  lies  ii 
of  fiber  and  ash  and  the  relative  increase  of  the  other  constit 
would  be  expected. 

From  a  physical  point  of  view  there  must  be  taken  into  oom 
the  color  and  brightness  of  the  grain,  its  perfection  (that  is, 
sprout),  its  homogeneity)  and  its  size  and  weight  per  bushel, 
oonsidexed  only  the  weight  and  siMi  as  the  other  qualities  ai 
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madeofat  1^  Uie pracUoal man.    The  avengM  Cor  tiie  oonntty  are  as 
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The  specimens  finom  the  Northwest  and  the  Padflo  are  bearler  per 
one  hondred  grains  and  in  weight  per  boshel  than  the  others,  while 
those  from  the  northern  boundary  are  next  in  order.  The  heaviest 
weight  per  bnshel  is  from  Utah,  60J2  pounds,  and  the  largest  size^  4.9000 
grams  per  100  grains,  from  California.  The  lightest  barl^  is  from 
Pennsylvania,  50.4  pounds  per  bnshel,  and  the  smallest  sise,  2.0300 
grams  per  100  grains,  is  from  the  same  State.  Several  of  the  bald  va- 
rieties run,  of  course,  above  the  figures  given,  one  from  WssMngton 
Territory  weighing  66.8  pounds  per  bushel  and  4.9300  grams  per  100 
grains. 

In  the  few  samples  in  which  the  husk  was  detached  fhmi  the  grain, 
it  vas  found  to  amount  to  about  16  per  cent  on  the  average^  with  ex- 
tremes of  16.94  and  12.66  per  cents. 

The  color  and  consistency,  togetiier  with  the  high  nitrogen  of  our  bar- 
leys, however,  appear  to  be  their  weak  points.  From  some  recent  Ger- 
man ezi>eriments  we  learn  that  a  high-grade  barley  contains  less  than 
9  per  cent,  of  albuminoids,  is  mealy  in  consistency,  in  distinction  from 
a  glassy  fracture,  and  is  necessarily  of  a  clear  white  color.  Many  of 
onr  barleys  are  off<x>lor,  and  but  three  of  aJl  our  samples  can  be  quali- 
fied as  mealy.  The  albuminoids  are  no  higher  than  the  averagee  of 
other  mvestigators,  but  much  higher  than  is  allowable  in  good  malting, 
fteoording  to  the  best  judges  to-day.  There  seems  to  be  much  room, 
therefore,  for  improvement  in  the  quality  of  this  crop  as  grown  among 
OS  as  well  as  in  an  extension  of  its  area,  so  that  we  may  produce  our 
own  supply. 

There  seems  to  be  no  reason  why  the  desired  result  should  not  be  ac- 
oomplished  by  careful  selection  and  cultivation  without  nitrogenous 
manures  which  tend  to  increase  the  percentage  of  albuminoids. 

It  is  intended  to  learn  tiie  views  of  practiced  malsters  and  brewers  on 
this  subject  and  combine  their  conclusions  with  our  results  in  our  de- 
tailed zeport 


Of  this  cereal,  which  is  of  the  least  importance  of  any  grown  in  the 
United  States,  only  five  samples  have  been  analyzed  up  to  the  present 
time.  To  supply  Uiis  deficiency  specimens  were  collected  from  the  De- 
partment correspondents  and  the  principal  rye-producing  States  at  the 
same  time  with  oats  and  barley. 

Fifty-six  have  been  examined  physically  and  chemically,  with  the  fol- 
lowing results : 

Tlie  largest  specimen  was  tcom  Washington  Territory,  weighing  3.460 
grams  per  100  grains,  the  next  from  Minnesota,  weighing  2.780  per  100 
grains,  and  the  heaviest  weight  per  bushel  from  Yennont,  64J  pounds* 
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The  smalleftt  were  from  Iowa  and  Nebraska,  weighing  1.300  grams  per 
hundred  grains,  and  the  lightest  from  New  York,  56.2  ponnds  per  busbel, 
the  average  for  the  oonutry  being  2.074  grams  per  100  grains  and  0().i) 
pounds  per  bushel.  The  largest  and  heaviest  rye  was  found  ou  ilx 
Atlantic  coast  and  in  the  Northern  States.  The  Pacific  slope  was  not 
well  represented. 

The  average  weight  per  bushel  is  much  higher  than  is  usually  ac 
cepted  for  rye,  but  the  specimens  in  hand  certainly  reached  those  fig 
ures,  either  from  being  very  clean  or  selected  samples  above  the  average 
production.    Illinois,  which  in  the  last  census  year  produced  more  of 
the  crop  than  any  State  except  New  York,  sends  the  smallest  and  light- 
est average  grain. 

In  chemical  composition  the  following  extremes  were  found : 
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But  five  were  below  10  per  cent,  of  albuminoids,  and  all  but  four  were 
below  13  per  cent. 

The  grain  cannot  be  said  to  be  extremely  yariable.  The  average  for 
the  country  is  here  given,  together  with  an  average  of  forty -nine  analy- 
ses of  ryes  from  all  sourcesi  given  by  Koenig : 
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The  extremes  of  albuminoids  in  Koenig's  analyses  were  16.93  and  7.91 
per  cent.,  which  is  wider  than  among  our  specimens. 

For  different  parts  of  the  United  States  the  averages  are  very  nearly 
concordant,  the  only  variation  being  an  average  of  half  a  per  cent  al- 
buminoids, and  a  little  more  fiber  in  ten  specimens  from  the  South. 
The  difference  between  our  grain  and  that  of  the  Continent  appears  in 
the  greater  moisture  of  the  latter,  as  is  to  be  expected,  together  with 
more  ash  and  oil  and  less  fiber.  The  nitrogenous  constituents  are  pnic 
tically  the  same,  and  this  cereal  is  richer  than  corn  in  this  element  luul 
not  so  rich  as  wheat. 

^  Bye  cannot  be  considered  as  being  very  susceptible  to  climatic  conili 
tions :  in  fad  it  will  flourish  where  other  cereals  wUI  not.    It  requires, 
therefore^  no  greater  care  in  its  improvement  than  the  selection  of  tliv 
varietur  giving  the  largest  yield  and  careful  cultivation. 

CIBinBIUL  OONOLUSIONS  ON  THB  0BBEAL8. 

From  our  study  of  the  various  cereals,  com.  wheat,  oats,  barley,  and 
vye^  it  appears  that  they  all  have  certain  peoaiiarities,  as  shown  by  their 
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pbysical  properties  and  chemical  composition.  Of  all,  wheat  is  the  most 
gnsceptible  to  its  environment,  both  chemically  and  physically;  oats  is 
extremely  liable  to  deteriorate  bhysicaHy,  bat  is  not  so  changeable  in  its 
composition ;  com  is  much  influenced  in  size  and  yield  by  climate,  but 
hardly  in  quality,  while  rye  is  about  the  same  thing  wherever  it  is 
raised,  and  barley  is  produced  in  such  a  limited  field  that  the  effect  of 
environment  is  not  marked. 

The  Pacific  coast  and  Colorado  have  a  decided  effect  on  all  cereals. 
Oregon  and  Washin^n  Territory  produce  them  all.  with  lack  of  an 
average  amount  of  nitrogen,  while  the  Oalifomia  grain  varies  in  other 
respects  also,  and  is  much  drier  than  Eastern  crops.  All  our  grain,  and 
in  fact  all  our  agricultural  field  products,  are  much  drier,  owing  to  our 
climate,  than  those  of  Europe,  and  this  is  an  important  factor  in  the 
matter  of  bargain  and  sale.  The  Colorado  cereals  are  all  distinguished 
for  their  remarkable  size  and  excellent  development.  They  illustrate 
what  can  be  done  on  a  rich  soil  and  with  carefid  cultivation  in  the  pro- 
dootion  of  cereals. 

The  data  from  which  the  preceding  conclusions  are  drawn  are  too 
brgeio  number  to  be  given  in  the  present  report.  They  will  probably 
be  Brranged  and  pubusbed  as  a  special  bulletin  of  the  chemical  di- 
visioD.  The  abstract,  however,  which  has  been  given,  contains  the 
general  conclusions  which  can  be  derived  from  them. 

SOIL  AFALYSBS. 

The  nnmerons  inquiries  received  at  this  office  relating  to  the  methods 
and  object  of  soil  analysis  havo  led  me  to  believe'  that  an  abstract  of  the 
present  knowledge  possessed  by  scientists  on  this  subject  wocdd  prove 
of  interest  to  those  engaged  in  scientific  agriculture. 
•  It  is  true  that  a  knowledge  of  the  chemical  composition  of  the  soil  is 
pot  by  any  means  all  that  is  necessary  tojudgeof  the  proper  method  of 
its  tillage  or  the  extent  of  its  fertility.  Yet  it  must  be  admitted  that 
snch  a  knowledge  is  a  most  valuable  guide  to  the  agriculturist  in  respect 
of  the  kind  of  crop  which  is  to  be  produced  and  the  character  of  fertiliser 
to  be  employed.  The  chemical  composition  of  the  soil,  when  taken  in 
ooDoection  with  its  physical  state  and  the  climatic  conditions  of  the 
locality,  is  a  guide  to  scientific  agriculture  which  cannot  be  neglected. 

Qaite  a  number  of  samples  of  soil  from  different  parts  of  the  country 
havuig  accumulated  in  the  laboratory,  I  requested  Mr.  Edgar  Richards 
to  conduct  the  analyses  and  to  collect  the  information  which  is  hereby 
snbmitted.  The  analyst  who  desires  information  concerning  the  com- 
position of  soils  will  find  something  of  value  in  this  work,  while  the 
reader  who  is  not  a  chemist  will  discover  in  it  a  fund  of  information 
about  soils  and  their  proper  treatment. 

OH  TSB  PBSiyJLXIOH  AHD  FORMiLTIOH  OF  SOIL. 

All  soils  are  the  results  of  the  natural  disintegration  of  the  rocks  by 
atmospheric  agencies,  mingled  with  decayed  vegetable  and  animal  mat- 
ter m  greater  or  less  proportion.  If  natural  agencies,  such  as  glaciers, 
rain,  frosL  wind,  &c..  did  not  come  into  play  and  wash  and  transport 
the  materials  of  soli  to  a  greater  or  less  distance  firom  their  sources,  the 
toil  of  every  locality  wooU  be  simply  the  decayed  upper  surface  of  the 
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underlying  rocks.  Bat  in  prox)ortion  to  the  slope  of  the  groand  &^cl 
the  activity  of  the  agents  above  mentioned  tiie  soil  is  transported  fiK>in 
higher  to  lower  levels,  and  in  many  oases  a  good  soil  may  be  loond  coh- 
ering rocks  which  of  themselves  would  only  yield  a  poor  soil. 

OOMPOSinON  OF  THE  SOIL. 

Soil  is  a  mixture  of  sand,  either  quartzose  or  feldspathic,  clay,  carbon- 
ate of  lime,  and  humus  or  organic  matter,  and  on  the  preponderance  of 
one  or  more  of  these  constituents  the  usual  classification  of  soils  are 
based. 

GENERAL  OLASSIFIOATION  OF  SOILS. 

Soils  are  usually  classified  as  sandy,  sandy  or  light  loams,  loams, 
clayey  loams,  heavy  or  retentive  clays,uiarls,  calcareous  loams,  and  peaty 
soils.  This  classification  has  reference  chiefly  to  composition  and  text- 
ure, a  special  chemical  composition,  silicious,  calcareous,  &c.,  being 
nece«sai7  for  the  profitable  growth  of  particular  crops,  and  a  certain 
mechanical  texture,  friable,  porous,  &c.,  suiting  best  for  the  permeation 
of  rain  and  air,  and  the  spreading  of  the  roots  of  the  plants. 

Loams,  which  may  be  considered  as  typical  soils,  are  a  mixture  of 
sand,  clay,  and  humus,  which  are  spoken  of  as  light  when  the  sand  pre- 
dominates and  as  keat^  when  the  clay  is  in  excess.  These  terms,  ligkf 
and  heavy^  do  not  refer  to  the  actual  weight  of  the  soil,  but  to  its  tenac- 
ity and  degree  of  resistance  it  offers  to  the  implements  used  in  cultiva- 
tion. Sandy  soils  are,  in  the  farmer's  sense  of  the  word,  the  lightest  of 
all  soils,  because  they  are  the  easiest  to  work,  whilst  in  actual  weight 
they  are  the  heaviest  soils  known.  Clay,  though  hard  to  work  on  ac- 
count of  its  tenacity,  is  comparatively  a  light  soil  in  weight.  Peaty 
soils  are  light  in  both  senses  of  the  wonl,  being  loose  or  porous  and  hav- 
ing little  actual  weight    (See  Table  HI.) 

GEOLOGIOAL  CLASSIFICATION  OF  SOILS.  ^ 

Whatever  their  composition  and  texture,  soils  are,  from  a  geological 
standpoint,  mainly  of  two  sorts,  soils  of  disintegration  and  soils  of 
transport.  Under  the  former  are  comprehended  such  as  arise  from  the 
waste  and  decay  of  the  immediately  underlying  rocks,  the  limentones, 
traps,  granites,  and  the  like,  together  with  a  certain  admixture  of  vege- 
table and  animal  debris;  and  which  are  directly  influenced  in  their 
composition,  texture,  and  drainage  b^  the  nature  of  the  subjacent  rocks 
from  which  they  are  derived.  Under  the  latter  are  embraced  all  drift 
and  alluvial  materials,  such  as  sand,  shingly  debris,  miHcellaneous  silt 
and  clav,  which  have  been  worn  from  other  rocks  by  atmospheric  agen- 
cies and  transported  to  their  existing  positions  by  winds,  waters,  or  an- 
cient glader  actions. 

DIFFBBBNOB  BETWEEN  THE  BOIL  AND  THE  SUBSOIL. 

Besides  the  toilt  proper,  which  come  immediately  under  cultivation^ 
there  are  in  most  places  a  set  of  subsoils^  differing  from  the  true  soils^ 
and  which  cannot  be  ignored.  The  true  soils  are  usually  of  a  darker 
color,  from  the  large  admixture  of  humus,  whilst  the  subsoils  are  lighter 
in  hue,  yellow,  red,  or  bluish,  from  the  great  preponderance  of  the  iron 
oxides.  The  soils  are  more  or  less  friable  tn  their  texture,  whilst  tho 
subsoils  are  tougher,  more  compact,  and  more  largely  commingled  with 
rubbly  and  stony  debris.  The  soils  are  usually  a  little  more  than  mere 
suifaoe  covering,  whilst  the  subsoils  may  be  many  feet  tn  thickness. 
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WEATHEBIlfO  OF  THE  BOPKS  AIO)  FOBMATION  OF  THE  SOIL. 

All  exposed  rocks  break  up  in  coarse  of  time  under  the  continued  ac- 
tion of  atoiospheric  agencies,  however  hard  and  refractory  they  may  be; 
these  agencies  act  both  chemically  and  mechanically.  The  rain,  owing 
to  the  absorption  of  carbonic  acid  from  the  atmosphere,  acts  chemically 
OD  the  rocks  by  its  solvent  action^  and  also  from  its  oxygen  combining 
with  sabstances  not  yet  fully  oxidized.  Its  mechanical  action  api)eu]s 
io  its  washing  away  the  finer  portions  of  the  disintegrated  rock  or  soil 
from  higher  to  lower  ground.  The  changes  in  temperature  have  a  loos- 
ening influence  by  causing  alternate  expansion  and  contraction.  The 
atmosphere  itself  acts  chemically  upon  the  rocks  by  the  slow  oxidation 
of  those  minerals  which  can  absorb  more  oxygen,  and  the  production  of 
carbonates  and  bicarbonates  whose  solubility  still  further  aids  disinte- 
gration. These  disintegrating  agencies  are  still  further  aided  by  the 
root-growths  of  plants,  by  the  burrowing  of  worms  and  other  earth- 
dwelling  creatures,  and  in  no  small  degree  by  the  generation  of  organic 
acids,  humic,  crenic,  &c.,  by  organic  decay.  From  the  hardest  granites, 
basalts,  and  lavas  to  the  softes^t  limestones  and  marls,  all  are  undergo- 
ing this  disintegration;  and  the  soils  to  which  they  ^ve  rise  will  vary 
in  depth,  composition,  and  texture,  according  to  the  softness  and  min- 
eral character  of  the  rocks  and  the  length  of  time  they  have  been  sub- 
jected to  these  agencies. 

Aooording  to  Darwin  the  solid  rocks  disintegrate  even  in  countries 
where  it  seldom  rains  and  where  there  is  no  f^rost.  De  Koninlok,  a  Bel- 
gian geologist,  is  of  opinion  that  such  disintegration  may  be  attributed 
to  the  carlx>nio  and  nitric  acids,  together  with  the  nitrates  of  ammonia, 
which  are  dissolved  in  the  dew.* 

The  rocks  which  weather  most  easily  and  rapidly  do  not  always  ex- 
hibit most  soil,  very  often  the  reverse.  A  pure  limestone  would  hardly 
exhibit  any  weathered  band  or  soil,  because  the  carbonic  acid  of  the  rain 
woold  almost  at  once  dissolve  and  remove  the  particles  it  acts  upon. 
Eren  in  the  case  of  igneous  rocks,  their  composition  may  be  such  that 
t^ose  which  weather  the  most  rapidly  would  likewise  show  little  of  a 
weathered  band,  owing  to  the  same  solvent  action* 

THE  SOILS  FOBMBD  BY  THB  DIFFKaSNT    OBOLOGHCOAI.   FOBMATIONS. 

The  rocks  of  which  feldspar  is  one  of  the  constituents,  are  the  origins 
of  the  clays  and  potash  which  are  met  with  in  all  arable  soils ;  feldspar 
^  a  silicate  of  aluminium  and  potassium,  which  on  disint/Cgration  forms 
a  clay,  a  silicate  of  aluminium,  and  a  silicate  of  potassium. 

The  primitive  and  igneous  rocks  yield  soils  rich  in  potash,  and  the 
^diferons  rooks  those  rich  ih  phosphoric  add. 

THB  DBNUBJLTION  OF  THB  SOIL. 

The  same  agencies  which  form  the  soils  are  also  wasting  and  carrying 
them  away.  During  every  rain  storm  transportation  of  soil  goes  on,  as 
the  brooks  and  rivers  show,  after  heavy,  long-continued  rains,  by  tho 
Jellow  muddy  color  of  their  waters,  that  they  are  carrying  a  vast  quan- 
tity of  sediment  towards  the  sea.  The  running  streams  bear  along  the 
transported  matter,  and  gradually  deposit  it  as  the  current  diminishes 
in  velocity ,  the  very  finest  particles  beingjsarried  as  long  as  the  stream 

•Darwin'eVegolaUe  Mold  And  BarthWomiB,  1888»p.S3ft. 
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remains  in  motion.    When  a  river  reaches  a  flat  or  level  tract  and  ovei 
whir  h  its  waters  can  flow  in  flood  with  a  slow  motion,  the  suspeudec 
matter,  consisting  principally  of  sand  and  mud,  is  deposite<l,  and  god 
stitutes  the  alluviuniy  or  new  land,  formed  by  such  deposits  at  the  river^s 
mouth  or  along  its  banks. 

THE  QUANTITY  OF  SOIL    SWEPT  AW  AT  BT  THE   BAIN  BEPLAOED  BV 

THE  DEOOMPOSITION  OF  THE  BOOKS. 

Though  the  soil  is  thus  continuously  washed  away,  still  it  remaine 
nearly  constant  in  quantity,  since  what  is  taken  away  by  denudation  ic 
made  up  from  other  causes,  and  this  augmentation  can  proceed  evidently 
from  nothing  but  the  slow  and  constant  disintegration  of  the  underlying 
rocks.  The  subsoils  are  likewise  gradually  toing  converted  into  soil^ 
and  thus  keep  up  the  supply  available  for  the  nourishment  of  plant-life. 
The  constant  tillage  and  plowing  of  the  ground  subjects  it  more  readily 
to  the  weathering  action  than  is  the  case  with  grass  or  other  lands  pro- 
tected by  natural  vegetation. 

THE  OENEBAL  FEBTILITY  OF  THE  SOILS  I>BPBin>S  PBINOIPALLT  ON 

THEIB  TBXTUBB. 

From  an  agricultural  standpoint,  the  soU,  which  Is  the  natural  store- 
house and  laboratory  whence  plants  derive  their  supply  of  food,  should 
present  difierent  qualities  which,  according  a«  they  are  more  or  less 
developed,  exert  a  considerable  influence  upon  its  fertility;  it  should 
be  Arm  enough  to  afford  a  proper  degree  of  support  for  the  plants  that 
grow  on  it,  and  yet  loose  enough  to  allow  the  delicate  fibers  of  the  root^ 
lets  to  extend  themselves  in  all  directions  in  search  of  the  food  of  which 
they  are  in  need.  It  must  be  of  such  a  texture  as  to  allow  the  flree  ac- 
cess of  air,  without  which  plants  cannot  live;  and  it  must  be  close 
enough  to  retain,  for  a  considerable  time,  the  water  which  CallB  on  it, 
and  yet  porous  enough  to  allow  the  excess  to  drain  away.  In  this  re- 
spect, the  nature  of  the  subsoil  and  the  depth  of  the  surface  soil  are 
both  important.  When  a  soil  rests  immediately  upon  a  bed  of  rocks  or 
gravel,  it  will  naturally  be  dryer  than  when  it  rests  on  clay  or  marl. 
On  the  other  hand,  a  clay  subsoil  may  be  of  great  advantage  to  a  sandy 
soil,  by  enabling  it  to  retain  moisture  longer  in  dry  weather.  These 
qualities  depend  altogether  on  the  state  of  division  of  the  soil  and  its 
geological  origin,  and  it  is  important,  consequently,  to  study  the  arable 
soil  under  the  two  standpoints  of  its  physical  properties  and  of  its  chem- 
ical nature. 

THE  PHTSIOAL  PBOPEBTIES  OF  SOILS. 

The  physical  properties  of  a  soil  may  be  considered  in  regard  to  its 
texture,  its  absorbent  powers,  and  its  temperature. 

Soils  differ  not  only  in  chemical  composition,  but  also  in  physical 
characteristics,  the  aspect,  elevation,  depth,  climatic  conditions,  drain- 
age, &c.,  that  enter  into  the  problem  and  cause  the  variations  in  the 
relative  productiveness  of  two  fields. 

The  knowledge  of  the  inherent  agricultural  capabilities  of  the  differ- 
ent classes  of  soil  is  still  very  far  from  being  perfect,  though,  by  the  re- 
searches of  chemists  since  I860,  many  important  facts  have  been  brought 
to  light  which  have  led  to  improvements  in  the  cultivation  of  the  Iwd. 


I 
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DCPOBTUB^OB  OF  JL  PROPBB  UEOHAMIOiX  0Oia>mON. 

• 

It  18  not  very  difficult  to  adapt  a  plant  or  crop  to  the  nature  of  the 
loil  when  once  we  know  what  mineral  ingredients  are  required  by  the 
one  and  furnished  by  the  other;  but  it  demands  very  close  observation 
and  study  and  a  most  diligent  application  of  means  to  bring  the  ph.ysi- 
cal  or  mechanical  properties  of  the  soil  into  the  state  best  fitted  for  plant 
growth. 

The  influence  of  mechanical  operations  becomes  obvious,  as  the  access- 
ibility of  air,  moisture,  and  warmth,  which  are  essential  to  the  devel- 
opmeut  of  the  changes  that  occur  in  the  process  of  germination,  are  but 
Biightly  influenced  by  the  chemical  composition  of  the  soil,  being  all 
dfiiendent  on  its  mechanical  condition.  And  this  influence  is  not  con- 
fined to  the  first  stages  of  growth  and  development  of  vegetation,  but 
is  required  all  through  the  life  of  the  plant,  for  they  cannot  avail  tnem- 
Belves  of  their  full  amount  of  food  unless  tne  state  of  the  soil  admits  of 
the  free  passage  of  air  and  moisture,  and  is  favorable  to  the  extension 
of  the  rootlets  in  all  directions. 

YASIATIONS    IN    THE    TEXTUBE    OF  SOELB    IKFLUSNOB    THEIB    FBB- 

TJJUTY. 

Soils  may  rary  from  the  coarsest  pebbles  and  loose  sands  to  the  finest 
and  most  tenacious  clays.  Those  soils  are  best  adapted  to  agriculture 
which  consist  of  a  mixture  of  ^and  with  a  moderate  quantity  of  clay 
and  a  little  vegetable  matter.  When  the  sand  or  other  coarse  material 
predominates,  the  soil  is  easy  to  till,  and  will  ^w  most  of  the  crops 
which  are  suitable  to  the  locality ;  but  it  is  deficient  in  the  power  of  re- 
taining moisture  and  the  soluble  and  volatile  parts  of  manure.  When 
the  clay  is  in  excess,  the  soil  is  more  difiicult  to  till,  and  will  probably 
|row  fewer  crops,  as  it  retains  more  moisture,  is  not  easily  warmed, 
does  not  admit  of  fi*ee  access  of  air,  and  consequently  does  not  fiacili- 
ta(e  the  chemical  changes  in  the  soil  and  manure  placed  on  it  which 
are  so  important  to  the  proper  nourishment  of  the  plants. 

If  soils  differed  in  nothing  else  than  that  of  texture,  the  one  which 
contained  the  greatest  amount  of  finely  divided  matter  would  possess 
ap  advantage  over  those  with  coarser  parts.  One  cause  of  this  supe- 
riority consists  in  the  greater  absorptive  and  retentive  powers  which 
finely  divided  matter  possesses,  due  probably  to  the  immensely  greater 
quantity  of  surface  exposed  in  a  given  bulk  or  weight  of  the  more  finely 
divided  soil. 

THE  AB80BBENT  AKD  SBTBHTITB  POWBE8  OF  80ILB. 

The  observations  of  Sir  H.  S.  Thompson  *  on  the  absorbent  and  re- 
t^ntive  powers  of  soil,  or  the  power  possessed  by  soil  to  decompose  and 
^tain  for  the  subsistence  of  the  plants  the  ammouiacal  and  other  salts 
^hich  form  the  most  valuable  constituents  of  manure,  and  the  highly 
jniportant  investigations  of  Professors  Way  t  and  Voelckers  on  this  sub- 
ject, have  had  a  most  important* bearing  on  practical  agriculture,  espe- 
cially to  the  rational  treatment  and  application  of  farmyard  manure  and 
^e  economical  use  of  artificial  manures. 

The  investigations  of  Professor  Way  have  given  a  new  direction  to 
the  ohemical  study  of  soils,  and  the  subject  has  been  taken  up  by  Liebig, 

*  Jour,  of  the  Boysl  Agrioaltnntl  Society,  toI.  xi,  p.  68.    t/Md.,  p.  SIS. 
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Enopp,  Henneberpf,  Stohman,  Brastlem,  Peters,  Voelckers,  Waning- 
ton,  and  otber  chemiRts. 

These  several  investigations  hare  shown  that  the  property  ot  ab- 
sorbing, retaining,  and  modifying  the  composition  of  manures  belongs 
to  every  soil  in  a  greater  or  less  degree. 

ABSORPTION  OF  AMMOIOAOAL  SALTS  BY  VARIOUS  SOILS. 

The  ammonia  floating  in  the  atmosphere  is  continually  beinjj  waslnil 
into  the  soil  carried  into  it  by  the  rains.  The  clay,  oxide  of  iron,  and 
the  organic  matter  contained  in  the  soils,  perform  the  important  func- 
tion of  absorption.  This  property  of  clay  may  be  one  of  the  reaaou* 
why  clay  lands  are  more  suitable  to  wheat  than  are  sandy  soils.  Al- 
though clay  has  this  property  of  Retaining  more  of  these  absorbetl  sub- 
stances than  sands  or  loams,  yet  it  is  evident  that  these  latter  soils  must 
receive  the  same  amount  of  fertilizing  matter  from  the  rains,  only  they 
have  less  ability  for  retaining  or  storing  it  up. 

In  regard  to  the  absori)tiou  of  ammonia  and  its  salts  by  various  soils, 
the  following  summary  is  taken  from  Dr.  Voelckers'  paper  ^^On  the 
chemical  properties  of  soils : "  * 

(1)  AU  of  the  soila  experimented  upon  had  the  power  of  sbeorbizig  ammonia  from 
iti  eolation  in  water. 

(8)  Amrnoiiia  is  never  completely  removed  firom  its  eolation,  hbwever  weak  it  msy 
be.  On  passing  a  eolation  of  ammonia,  whether  weak  or  strong,  thronsh  anv  kind  of 
■oih  a  certain  qnantitv  of  ammonia  invariably  passes  through.  No  soil  bm  the  power 
•f  nxine  oompfetely  the  ammonia  with  which  It  is  bronght  in  contact. 

(3)  The  absolute  quantity  of  ammonia  which  is  absorbed  by  a  soil  is  larcer  when  a 
stronger  eolation  of  ammonia  is  passed  through  it,  bat  relatively  weaker  ecuations  an 
more  thoroughly  exhausted  than  stronger  ones. 

i4)  A  soil  which  has  absorbed  as  much  ammonia  as  it  will  firom  a  weak  ■olatioD, 
:ee  up  a  freeh  quantity  of  anmionia  when  it  ia  bioaght  into  contact  with  a  etionger 
■olution. 

(5)  In  passing  solutions  of  salts  of  ammonia  through  soils,  the  ammonia  alone  is  ab- 
sorbed, and  the  acids  pass  through,  generally^  in  combination  with  lim(^  or,'  wlien 
lime  is  deficient  in  the  soil,  in  combination  with  magnesia  or  other  mineral  bases. 

(6)  Soils  absorb  more  ammonia  from  stronger  than  £^m  weaker  solutiona  of  ml- 
pbate  of  ammonia,  as  of  other  ammonia  salts. 

(7)  In  no  instance  is  the  ammonia  absorbed  by  soils  from  solutions  of  finee  ammonia, 
or  from  salts  of  ammonia,  so  completely  or  permanently  fixed  M  to  prevent  water  from 
washinff  out  appreciable  quantities  of  ammonia. 

(8)  Tne  proportion  of  ammonia  which  Is  removed  in  the  several  waahingi  ia  amall 
injMoportion  to  that  retained  bv  the  soil, 

i9)  The  power  of  soil  to  absorb  ammonia  firom  solutiona  of  free  or  combiiied  ammonia 
is  thna  greater  than  the  power  of  water  to  redissolve  it. 

It  may  be  concluded  from  the  above  that  in  ordinary  seasons  no  fears 
need  be  entertained  that  ocicasionid  heavy  rain  storms  will  remove  much 
ammonia  from  ammoniacal  top-dressings,  such  as  sulphate  of  ammonia, 
soot,  guano,  and  similar  manures,  but  in  excessively  rainy  seasons  or  in 
districts  that  have  a  large  rainfall  considerable  quantities  may  be  re- 
moved from  land  top-dressed  with  ammoniacal  manures,  even  in  the  ease 
of  stiff  day  lands. 

aENEBAJL.OONOLnSIONS  IN  BEGABD  TO  THBSB  POWERS. 

* 

The  general  conclusion  that  may  be  drawn  from  the  dififerent  investi- 
gations show  that  when  the  surface  waters  charged  with  the  products 
of  vegetable  decay  are  brought  into  contact  with  argillaceous  sediment, 
they  part  to  some  extent  with  their  potash,  ammonia,  silioai  phosphorio 

*  Jew.  Baysl  Acdonltanil  SodalXf  ▼»!•  ncit  p.  1& 
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icld,  and  organic  matter,  which  remains  in  combination  with  the  soil ; 
whilst,  nnder  ordinary  conditions  at  least,  neither  nitrates,  soda,  lime, 
inagDesia,  ^ulpharic  acid,  nor  chlorine  are  retained.  The  phosphates 
are  probably  retained  in  combination  with  alumina  or  peroxide  of  iron, 
and  tbe  silica  and  organic  matters  enter  into  more  or  less  insoluble  com- 
bi^iatioDS. 

The  drainage  waters  fh>m  clay  soils,  especially  if  the  soil  is  in  a  fine 
8tate  of  division,  are  fennd  to  carry  off  tbe  nitrates,  solpbates,  chlorides, 
and  carbonates  of  soda,  lime,  and  magnesia. 

THE  POWEE  OF  BETAININO  MOISTUBE  IN  THE  SOIL. 

The  amount  of  moisture  retained  by  a  soil  is  generally  in  direct  ratio 
to  iu  contents  of  organic  matter  and^its  state  of  division.  A  pro|)er  de- 
gree of  fineness  in  the  particles  of  tbe  soil  is  very  im(K)rtant  to  obtain, 
especially  if  it  is  subjected  to  drought.  During  dry  weather  plants  re- 
qaire  a  soil  that  is  both  retentive  and  absor{)tive  of  atmospheric  mois- 
tore,  and  that  soil  which  has  this  faculty  will  evidently  raise  a  more 
vigorous  growth  than  one  without  it.  The  materials  which  are  most  in- 
tlpeotial  in  soils  may  be  arranged  in  the  following  order,  when  this  con- 
dition of  retaining  moisture  is  considered :  Organic  matter,  marls,  days, 
loams,  and  sands. 

THE  TEHFEHJlTUBB  OF  THE  SOIL. 

The  temperature  of  a  soil  depends  very  much  ui>on  its  humidity. 
diy  hinds  absorbing  more  quickly  and  losing  more  slowly  the  heat 
than  wet  lands.  The  temperature  of  drained  lands  is  consequently 
higher  in  summer  than  those  which  are  undrained.  The  greatest  dif- 
ference  occurs  in  the  spring  between  the  temiierature  of  the  atmosphere 
and  that  of  the  soil,  as  owing  to  the  moisture  from  the  winter  and 
spring  storms  the  soil,  in  consequence  of  the  evaporation  required  to 
dry  it  sufficiently  but  gradually,  acquires  the  proper  temperature  de- 
manded by  the  coming  vegetation.  After  it  is  once  thoroughly  warmed 
it  retains  a  certain  amount  in  reserve  whitth  is  of  benefit  to  the  late 
ripening  and  gathering  of  certain  crops.  Dark-colored  soils  absorb 
beat  more  rapidly  than  those  of  lighter  color. 

FEBTILITT  OF  THE  SOIL  DEPENDS  ON  OLIMATIO  OONDITIONS. 

In  this  country  the  soils  are  fertile  enough,  for  the  most  part,  to  raise 
any  crop  desired,  if  the  climatic  conditions  are  favorable,  and  this  is  a 
point  that  must  not  be  lost  sight  of.  As  it  is  certain  that  the  range  of 
the  thermometer  during  the  growing  season  of  the  year  will  affect  the 
prodactiveness  of  the  ground,  notwithstanding  a  favorable  composi- 
tion and  texture  of  the  soil  and  an  adequate  rainfall,  and  disregard  of 
such  local  conditions  as  temperature,  rainfall,  elevation  above  sea- 
level,  asi)ect,  nearness  to  water,  &c.,  will  lead  to  very  erroneous  opin- 
ions of  the  soil.  Thus,  in  the  case  of  the  Northwest,  for  example,  with 
the  severe  winters  and  late  springs  and  early  falls,  only  such  crops  as 
will  mature  early  can  be  raised,  notwithstanding  the  noted  fertility  of 
itSRoU. 

The  amount  of  rainfall  and  the  season  of  its  descent  determines  the 
nature  of  the  crops  raised,  and  ezerclsesa  considerable  influence  on 
the  fertility  of  the  soil.  The  action  of  the  rain  carries  the  soluble  in- 
gredieuts  which  the  plants  require  to  their  roots  ami  supplies  them 
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with  the  necessary  moistare.  The  soil,  however,  mast  be  peruM 
enough  to  let  the  excess  of  water  drain  away ;  water-logged  soils  i 
imm^ate  improvement  when  properly  drained. 

THB  BABBBUNBSfl  OF  SOIL. 

No  soil  is  absolutely  barren,  nnless  it  contains  substances  poiso 
to  plants,  such  as  an  excess  of  organic  acids,  alkaline  salts,  the  sulj: 
of  iron,  or  the  sulphide  of  iron  or  other  injnrious  ingredients ;  b 
may  be  so  considerod  when  it  will  not  produce  such  crops  as  the  fa 
may  wish  to  raise,  Bnch  a  soil  may,  in  mauy  cases,  be  made  pre 
tive  by  adding  to  it  the  constituent  of  which  it  is  in  need ;  but,  if 
cannot  be  done  except  at  a  prohibitory  cost,  or  one  at  which  more 
tile  ground  can  be  procured,  the  soil  may  be  regarded  as  practi* 
worthless. 

THB  JLVBBAOB  COMPOSITION  OF  OBDINABY  FABM  GBOPS. 

The  amount  of  food  taken  from  the  soil  by  different  crops  is  giv< 
the  foUowing  table  taken  from  <^The  Chemistry  of  the  Farm,"  pp.  3^ 
This  table  gives  the  average  composition  of  ordinary  farm  cropi 
grown  in  England,  and  the  composition  of  the  produce  of  beech,  sp 
Ir,  and  Scotch  pine  forests  felled  for  timber,  and  are  the  result  of  e: 
sive  investigations  made  in  Bavaria. 

The  quantities  of  carbon,  hydrogen,  and  oxygen  present  are  omit 
also  some  of  the  smaller  ash  constituents.  By  ''pure  ash"  is  meant 
ash  minus  sand,  charcoal,  and  carbonic  acid. 

Tablx  I.— T%0  wfight  and  average  oamvoeiHon  of  ordinary  erope,  in  pounde,  per  ao 
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ProtD  the  sbore  table  we  oan  inUge  of  the  qnantlty  of  the  different 
•oC-constitoeDte  wbiob  rariouB  cropa  absorb  Crom  an  acre  of  ^roond, 
ud  bow  certain  pbints  demand  some  one  particnlar  ingredient  more 
fliaii  others.  In  general,  we  may  say  that  the  cereal  crops  apparently 
po86fsa  a  capacity  for  feediog  on  silicates  not  enjoyed  by  other  crops, 
Ud  contain  a  less  amonnt  of  nitrogen  than  either  the  root  or  legumi- 
notu  crops;  nevertheless  they  respond  the  most  readily  to  nitrogenona 
ffluiares.  The  amonnt  of  phosphoric  acid  is  the  most  constant  of  all 
tbe  constituent  of  crops,  being  concentrated  in  the  grain.  The  root 
onps  contain  a  large  amouut  of  potash,  and  are  the  most  exhausting 
to  tbe  soil  in  nonseqnence;  they  take  np  more  nitrogen  than  do  the 
cereals,  benides  other  ash  constituents,  as  phosphoric  aeld.  Leguml- 
DODg  crops  contain  abont  twice  as  mncb  nitrogen  as  do  the  cereals,  and 
tbu  potash  and  lime  occurs  In  large  proportions.  Silica  Is  nearly  absent. 
They  respond  most  readily  to  potash  manures. 

The  growth  of  forests  is  far  less  exbaustiiig  to  a  soil  than  are  moat 
cmllDary  farm  crops,  efipeoially  where  the  leaves  fh)m  the  trees  are  left 
to  monore  the  grooiid  by  their  decay. 

FEBUAHENT  FEBTILITT. 

Tbe  investigations  of  Messrs.  Lawes  and  Gilbert  in  regard  to  the  ex- 
tiuistlon  of  bind  by  the  same  crops  grown  year  after  year  on  the  same 
'eld.  left  onmanured,  which  they  have  been  carrying  on  at  Rotbamsted, 
England,  for  tbe  past  forty  years,  leads  them  to  conclude  that  all  lands 
left  uuuannred  Ra  a  longer  or  shorter  number  of  years  hare  a  certain 


160 


KEPOBT  OF  THE  OOmCimOHKB  OF  AGSICULTCRX. 


Ctandard  of  natural  fertility,  wmrjmg  within  oertam 
to  the  character  of  the  tiesLeon  and  the  maiiagBOneat;  which  standard, 
on  a  large  scale,  oonid  practically  neither  be  permanently  rerlnoed  nor 
increaaed  by  cultivatioD.  Such  lands  are  said  to  be  ^*  out  of  condition." 
Of  coarse  it  most  be  borne  in  mind  that  these  observations  apply  to 
actual  EngH^h  farm  practice,  and  the  term  most  not  be  pushed  to  any 
great  extreme. 

▲CQTJIBED  OB  TEKPOSABT  FERTILITY. 

A  land  is  said  to  be  ^^  in  good  condition  "  when  l^  the  application  of 
maunre  its  permanent  fertility  is  raised  so  as  to  produce  larger  crops, 
dne  to  the  accnmnlation  within^  the  soil  of  suitable  plant-foud  derived 
from  the  mannre,  which  may  be  reduced  or  entirely  withdrawn  by  the 
cro|>s.  Bat  since  it  is  the  minimum  of  any  one  essentiad  ingredient  and 
not  the  maximum  of  the  others  which  is  the  measure  of  fertility,  a  soil 
may  become  exhausted  for  one  plant  yet  still  contain  an  ahuudaut  food- 
snpply  for  another  plant  whose  food  requirements  are  different.  Tfaas 
a  rotation  of  crops  will  deler  the  period  of  exhaustion.  A  Hpor  soil  is 
sooner  reduced  to  sterility  than  a  rich  one,  a  shallow  soil  would  fiiil 
sooner  than  a  deep  one,  and  a  light  sofl  sooner  than  a  stiff  one.  As 
only  about  1  per  cent,  of  a  sofl  is  in  a  fit  oondition  at  any  moment  for 
plant-food,  an  immense  store  of  nounshment  is  contained  in  most  soils 
in  a  passive  condition,  whioh  gradually  becomes  ayailable. 

DIFBOTIEMElfT  OP  THB  SOIL. 

The  improvement  of  the  soil  by  tillage,  drainage,  irrigation,  liming, 
and  the  api/lication  of  manures  does  not  enter  into  the  subject  of  thiis 
report,  and  the  reader  in  quest  of  such  information  is  referred  to  any  of 
the  standard  works  on  agriculture,  where  these  subjects  are  treated  in 
foUdetalL 

THS  HECHAiaOAL  ANALYSIS  OP  SOIL. 

At  one  time  great  stress  was  laid  upon  the  mechanical  analysis  of  a 
soil,  and  chemists  were  told  that  more  depended  on  it  than  on  the 
chemical  composition,  but  nowadays,  whilst  a  knowledge  of  its  phys- 
ical coudition  is  a  great  help  in  studying  the  nature  of  a  soil,  BtUl  its 
Qhemical  ieinalysis  is  of  more  importance. 

Of  the  great  number  of  apparatus  proposed  to  effect  the  mechanical 
analysis  of  soils,  all  labor  under  more  or  less  objections,  and  the  same 
soil  sabmitted  to  different  processes  yields  most  diverse  results. 

An  Italian  chemist,  M.  Pellegrini,  obtained  the  following  resnlts 
with  a  clay  sofl  of  Orciano,  near  Pisa,  on  using  the  apparatus  named 
(Peligot,  Trait6  de  Ghimie  Analytique  appliqute  a  L^A^cuIture,  16839 
p.  154): 
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Wlnlst  these  differenoes  are  enormoofly  still  the  methods  are  hardly 
comparably  That  of  Schloesing's  has  for  its  object  the  separation  of 
the  clay  in  almost  a  pore  state  firom  the  sand,  lime,  and  other  materials 
which  accompany  it.  Masore's  and  Noeble's  apparatus  make  ose  of  the 
mechanical  action  of  a  stream  of  water  to  separate  the  soil  into  more  or 
icHs  fine  particles. 

OBJEOTIOK  TO  THE  MEOHAICCAL  ANALYSIS  OF  A  SOIL. 

The  objection  most  frequently  urged  against  such  mechanical  analy- 
sis IS,  that  the  lightest  portion,  most  commonly  called  clay,  contains, 
ill  atldition  to  that  body^  some  very  fine  sand,  some  calcareous  or  feld- 
8pathiG  products,  in  addition  to  organic  matter  in  a  fine  state  of  division. 
Tliis  cause  of  error  has  long  been  pointed  out  by  Boussingault,  Oasparin, 
and  other  authors. 

PBINOIPLE  APPUED  TO    HOST    OF    THE  APPASATUS  USED  FOE  THIS 

PUBPOBE. 

The  principle  adopted  in  most  apparatus  used  for  this  purpose  is  the 
mechanical  action  of  a  stream  of  water  flowing  through  the  soil  into  a 
succession  of  vessels,  each  somewhat  larger  than  the  one  preceding,  and 
in  which  a  cei  tain  amount  of  sediment  is  gradually  deposited,  beginning 
with  the  coarsest  and  heaviest  particles  and  ending  with  the  very  finest 
A  weighed  quantity  of  the  air-dried  soil  is  taken,  and  the  action  of  the 
water  continued  until  it  runs  through  the  last  vessel  used  perfectly 
clear ;  the  different  deposits  are  collected,  dried,  ignited,  and  weighed 
separately.  The  results  obtained  are  only  approximate,  and  differ  in  the 
same  soil  using  the  same  apparatus. 

A  succession  of  metal  sieves,  ranging  from  ten  to  one  hundred  meshes 
to  the  square  inch,  are  sometimes  used  for  this  purpose,  a  weighed  quan  • 
tity  of  soil  being  taken  and  the  portion  remaining  on  each  sieve  being 
oouected  and  weighed. 

THE  EFFEOT  OF  YABIOUS  PBOPOBTIONB  OF  BAIXD  IN  THE  SOIL. 

According  to  Thaer  (Peligot,  p.  158),  when  the  sand  and  day  are  of 

equal  parts,  or  in  the  proportion  of  40  of  sand  to  60  of  clay,  comprising 

UDder  this  name  the  finest  sand,  &c.,  as  found  in  mechanical  analysis, 

the  soft  is  fitted  for  all  kinds  of  crops ;  with  more  than  60  per  cent,  of 

Band  they  are  suitable  to  rye  and  barley,  rarely  for  wheat ;  with  70  per 

cent,  of  sand  the  soil  is  suitable  still  for  the  cultivation  of  barley,  and 

especially  for  the  cultivation  of  rye;  it  is  easily  worked,  but  manures 

are  rapidly  used  up.    With  00  per  cent,  of  sand  the  soil  becomes  dusty 

in  dry  weather,  and  it  becomes  difficult  to  reap  any  benefit  from  it 

With  less  than  30  per  cent,  of  sand,  the  very  clayey  soils  are  still  fitted 

tor  the  cultivation  of  oats.    When  the  proportion  of  sand  is  30  per  cent. 

barley  raised  is  better  than  wheat. 

THE  OHEMIGAL  PSOPEBTIES  OF  SOIL. 

A  knowledge  of  the  chemical  composition  of  a  soil  is  often  of  great 
i^eneOt  to  the  farmer,  as  allowing  him  to  judge  whether  it  contains  the 
proper  soil-constituents  of  which  the  crops  he  proposes  to  raise  stands 
in  need,  or,  being  deficient,  what  is  likely  to  prove  the  best  fertilizer  to 
be  applied.  Mere  analytical  results  do  not,  in  a  great  many  cases,  show 
tlie  agricultural  capabilities  of  a  soil ;  thus,  there  are  many  soils  whose 
chemical  composition  is  apparently  similar,  that  is  to  say,  that  the  nu- 
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merical  rosnlts  obtained  by  analysia  show  the  like  quantities  of  silica, 
lime,  magnesia,  soda,  potash,  phosphoric  acid,  &c.,  and  yet  a  certain 
crop — clover,  for  instance— will  flourish  on  the  one  and  not  on  the  other. 
The  physioal  nature  of  such  soils,  their  depth,  character  of  subsoil,  as- 
pect, texture,  climatic  conditions,  &o.,  have  likewise  to  be  taken  into  ac- 
count. Thus  the  many  problems  that  enter  into  the  study  of  soils  are 
so  various  that  chemical  analysis  alone  does  not  afford,  in  most  cases, 
a  sufficient  gnide  to  an  estimate  to  their  agricultural  capabilities,  nor 
to  iK)int  out  the  partiouUur  manure  that  is  adapted  for  the  special  crops 
intended  to  be  grown. 

The  most  detailed  chemical  analysis  usually  gives  only  the  pit)iK)r- 
tiou  of  the  different  constituents,  and  without  any  reference  to  the 
state  of  combination  in  which  they  exist  in  the  soil  or  to  their  absorp- 
tive and  retentive  powers. 

aBBAT  OARS  imCBBSARY  IN  OBTAININa  THE  SAVPIOi  FOR  ANAXiTBIB. 

On  the  care  with  which  the  soil  is  sampled  of  course  depends  the  an- 
alytical results,  and  too  much  stress  cannot  be  laid  on  the  necessity  that 
exists  to  obtain  a  fair  average  sample,  representing  as  far  as  possible 
both  the  good  and  bad  qualities  of  the  soil  that  is  to  be  submitted  to 
analysis.  As  the  chemical  analysis  of  a  soil  is  a  very  long,  tedious,  and 
delicate  operation,  and  the  difi*erence  of  a  one-thousandth  of  1  per  cent 
in  any  one  constituent  is  equivalent  to  20  or  30  pounds  to  the  acre  lost 
or  gained  in  that  element,  the  importance  of  tiie  sample  lamly  repre- 
senting the  soil  is  apparent. 

TBB  OHXMIOAL  0OMP08ITIOK  OF  80IL8. 

Soil  consists  of  an  organic  and  of  an  inorganic  or  mineral  part,  the 
former  derived  from  the  decay  of  plant-life  for  many  ages,  together  with 
the  dung  and  remains  of  animals,  and  the  latter  arising  from  the  weath- 
ering of  the  rocks. 

The  organic  matter  varies  in  different  soils,  being  most  deficient  in 
sandy  soils  and  i)oor  clays,  and  even  in  very  fertile  lands  occurring 
only  in  small  quantities.  In  the  famous  black  soil  of  Russia,  which  is 
fooiid  in  the  provinces  of  the  Ural  Mountains  and  in  those  that  bonier 
them,  it  varies  from  5  to  12  per  cent.  In  some  of  our  own  prairie  soils 
the  amount  is  nearly  as  hi^h.  In  leaf  mold  it  occurs  considerablv 
higher  and  in  peat  more  than  50  per  cent.,  very  often.  From  its  dark 
color  it  is  a  good  absorbent  of  heat^  its  own  specific  heat  being  much 
above  that  of  the  soil  generally.  It  is  hygroscopic  and  greatly  increases 
the  water- holding  power  of  sandy  soils }  besides,  it  has  the  power  of  ab- 
sorbing and  retaining  ammoniacal  salts.  By  its  decomposition  it  forma 
a  source  of  carbonic  acid,  which  is  readily  absorbed  by  plant-life.  The 
mochaniC'al  condition  of  a  soil  is  much  improved  by  its  presence  wheu 
in  moderate  quantities,  but  when  present  in  excessive  amount  it  acts 
injuriously  by  deoxidizing  ferric  salts  and  in  other  ways.  (Versucbs 
Stationen  Organ,  vol.  xiv,  pp.  248-500.) 

The  inorganic  or  mineral  portions  of  the  soU  is,  with  the  addition  of 
alumina,  composed  of  the  same  substance^s  as  make  np  the  inorganic 
portion  of  plants^  and  which  form  their  ashes  when  burnt.  The  min- 
eral soil-constituents  include  the  following  substances : 

Silica.  SiO,.  Potash,  K,0. 

Alumina,  A1«0t.  Soda,  Na«0. 

L»lme  oarbooate,  CaCOi.  Mai^nesla,  MgO. 

Ferrio  oxide.  Fe,0..  Chlorine,  CI. 

Phosphoric  acid,  PgO*.  Sulphnrio  acid,  60a. 

(Phospliorio  anhydride.)  (Sulpharlo  anhydridfli) 


BEFOBT  or  TBS  OHXaflST.  168 

These  exist  in  very  different  proportions  in  different  soils.  The  first 
three,  sand,  olay,  and  lime,  represent  more  than  90  per  cent,  of  the  sub- 
stance of  most  soils,  and  as  one  or  the  other  predominates  the  soil  is  said 
to  be  sandy,  clayey,  or  oaloareons.  The  most  aotlve  oonstitnents  of  the 
soil,  phosphoric  acid,  and  the  two  alkalies,  potash  and  soda,  oocor  in  very 
small  quantities,  as  do  the  other  and  less  important  constituents,  mag- 
nesia, chlorine,  and  sulphuric  acid* 

Silica  existe  in  different  proportions  in  the  rarious  soils,  mostly  in  an 
insoluble  state,  and  that  most  largely  in  the  poorest  sandy  soils;  fer- 
tile soils  contain  generally  a  ^ery  small  quantity  of  it  in  a  solnble  form. 
Sandy  soils  contain  from  70  to  00  per  cent  of  silica ;  even  sMff  clay  soils 
from  60  to  70  per  cent,  j  and  calcareous  or  lime  soils  and  marls  ttom  20 
to  30  per  cent. 

Its  value,  as  a  source  of  plant  food,  consists  in  being  in  the  form  of 
soluble  silicates.  In  its  insoluble  state,  like  quarts  sand,  its  aoHon  is 
nearly  mechanical,  making  the  soil  hghter  for  cultivation.  Those  soils, 
derived  from  rocks  of  which  feldspar  is  one  of  the  constituents,  will  con- 
tain some  silica  in  a  soluble  form,  whilst  those  derived  from  quartzose 
rooks  will  eont4iin  it  in  the  insoluble  state.  The  hydrated  silica,  in  the 
analvses,  represents  that  which  is  gradually  available  for  plant  food. 

Aluminay  or  clay,  is  a  silicate  of  aluminium,  and  it  is  derived  from 
the  disintegration  of  feldspathic  rocks  and  other  similar  silicates  |  if  ab- 
solutely pure  it  would  furnish  nothing  for  plant  food;  as,  however,  this 
is  seldom  the  cane,  ifc  furnishes  a  supply  of  potash  frenuently  in  con- 
siderable quantities.  Olay  has  the  important  property  of  absorbing  and 
retaining  phosphoric  acid,  ammonia,  potash,  Ume,  and  other  substances 
neoeesary  for  plant  food.  Olay  soils  contain  on  an  average  fh>m  6  to  10 
per  cent,  of  alumina.  In  sandy  soils  it  varies  from  1  to  4  per  cent,  and 
m  marls,  calcareous  soils,  and  vegetable  molds  from  1  to  6  per  cent. 

The  presence  of  alumina  in  the  soil  is  parely  mechanical,  as  it  is  never 
found  in  the  mineral  portions  of  plants,  and  the  larger  the  percentage 
of  it  present  the  more  difficult  the  soil  becomes  to  cultivate,  offering  a 
g^reater  or  less  resistance  to  the  implements  of  tillage. 

The  percentage  of  alumina  as  found  by  the  methcxl  of  chemical  analy- 
sis used  is  but  an  imperfect  indication  of  the  amount  of  o/ay  in  the  soil. 
The  amount  of  alumina  continues  to  increase  long  after  the  rest  of  the 
important  substances  have  been  dissolved  if  the  digestion  in  hot  dilate 
acid  be  prolonged.  If  this  was  combined  as  a  hydrous  silicate  the 
amount  of  hydrated  silica  found,  by  boiling  the  insoluble  residue  with 
sodium  carbonate,  should  bear  a  certain  ratio  to  the  alumina  present 
This,  however,  is  seldom  the  case. 

It  li  bat  rarely  that  the  unonnt  of  dlioa  ditfolyod  satisflas  the  requirement  for 
combining  with  the  alamlnjk  Into  kftolinite,  and  in  %  vfry  few  omob  there  U  an  exeen 
of  lilioft  over  that  re«|airen]ont.  In  nnnierooi  oasee  the  silica  faUs  eo  far  beloir  the 
iinoant  correeponding  to  the  aloxnina  m  to  raise  a  eerlous  question  as  to  the  oonihina* 
tion  in  which  the  latter  occurs  in  the  soil,  the  hydrate  (uibbsite)  being  almost  the 
onh  possible  one,  apart  from  eeolitio  minerals,  rerbaps  this  fact  mav  serve  to  ex- 
pUln  some  of  the  otherwise  incomprehensible  variations  in  the  physioaj  properties  of 
Kiili  whoM  ohemioal  and  meohanieal  analfsis  would  seem  to  make  tnem  alnioet 
idsstleal.  In  some  of  the  Tertiary  and  prairie  soils  of  the  Sonthern  States,  meve- 
OTsr,  there  seems  to  ooour  still  another  amon^hons  mineral,  related  to  or  identical 
^th  taponiUf  which  sometimes  oocnrs  in  segregated  masses  and  Imparts  to  these 
*oi]s  very  peculiar  and  nnwclcome  properties  in  tillage.  We  are  evidently,  as  yet, 
*«ry  Ut  from  a  full  audorstanding  of  the  meohanieal  constitution  of  soils.  (£.  W. 
Hilgard,  Tenth  Census,  U.  S.) 

The  Ume  or  caloareons  matter  generally  occnrring  in  the  state  of  car- 
bonate varies  In  soils  from  about  90  per  cent,  and  under  in  limestones 
&Qd  marls,  to  mere  traces  in  some  other  soils.    Olays  and  loams  gener- 
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ally  contain  from  1  to  8  per  cent,  of  the  carbonate.  Less  than  1  per 
cent,  may  be  regarded  aa  a  defective  qaantitj.  In  the  lightest  sandy 
soils  the  percentage  of  lime  shoald  not  fall  below  .100,  in  clay  loams 
not  below  .250,  and  in  heavy  clay  soils  not  below  .500.  Where  a  soil 
is  deficient  in  lime,  the  little  there  is  of  it  is  present  in  combination  with 
the  organic  acids,  and  is  more  abundant  on  the  snrfacethaii  in  the  sub- 
soil. It  preserves  the  particles  of  clay  in  a  separate  coagulated  condi- 
tion, and  thus  allows  them  to  exercise  their  absorbent  powers  on  vaiiooB 
salts,  which  otherwise  would  escape  their  action.  It  also  promotes  tiie 
decomposition  of  vegetable  matter  and  the  formation  of  nitrates  in  the 
soil. 

Most  green  crops  are  ofben  subject  to  cKsease  when  grown  on  soils 
deficient  in  lime,  even  when  they  have  been  well  manoml.  Up  to  a 
certain  stage,  the  cereal  mi  other  crops  appear  to  thrive  well,  but  as  the 
season  advances  they  sustain  a  check  and  yield  a  {xior  harvest;  This 
is  esi)ecially  the  case  in  poor  sandy  soils,  and  a  good  dose  of  lime  or 
marl,  foMowed  by  barnyard  manure  or  guano,  has  a  most  beneficial 
effect.  By  this  means  the  valuable  portion  of  the  manure  or  guano,  the 
ammonia,  potash,  and  phos]>horic  acid,  are  retained  in  the  land,  whilst 
the  others  combine  with  the  lime  and  are  gradually  washed  out. 

Ferric  oxide  is  found  in  all  soils,  and  causes  the  reddish  color  so  very 
common  in  a  great  many  of  them.  To  its  prepuce  is  chiefly  due  the 
retention  of  the  phosphoric  aci(L  an  insoluble  basic  phosphate  of  iron 
being  proiluced.  On  its  state  oi  oxidation  depends  its  favorable  infia- 
ence  on  the  soil,  that  of  ferric,  seRqui  or  per  oxide,  better  known  as  the 
red  rust  of  Iron,  being  the  most  suitable.  In  its  less  perfectly  oxidized 
forms,  which  are,  however,  soluble  in  organic  acids  that  exist  very 
often  in  the  subsoil,  it  becomes  p«roxldized  on  exposure  to  the  air.  Its 
action  is  both  physical  and  chemical.  The  preference  of  formers  fqr 
'<  red  lands"  arises  trom  their  experience  of  its  bencMoial  action  in  the 
soil. 

From  1.6  to  4  per  cent,  of  ferric  oxide  is  ordinarily  found  in  soils  but 
slightly  tinted.  Ordinary  fiprruginous  loams  vary  from  3JS  to  7  per 
cent.,  highly  colored  *'  red  lands "  have  from  7  to  12  per  cent.,  aud 
occasionally  20  per  cent  and  more.  The  efficiency  of  the  ferric  oxide 
de]>ends  upon  its  mechanical  condition ;  when  incmsting  the  grains  of 
sand  or  occurring  as  nodules,  whilst  the  chemical  analysis  may  shew  a 
large  percentage  of  it  present,  it  exerts  little  or  no  influence  upon  tlie 
soil,  but  when  in  a  state  of  flne  division  these  advantages  are  realized. 

Soils  containing  a  large  perceintage  of  ferric  oxide  have  generally  a 
low  percentage  of  organic  matter,  but,  notwithstanding,  are,  as  as  a  rule, 
very  fertile.  In  clay  lands  esj>ecially  its  presence  is  very  beneficial  as 
tending  to  make  them  easier  for  tillage ;  its  color  tends  to  the  absorp- 
tion of  heat  and  of  oxygen.  Such  soils,  however,  suffer  from  floods  or 
bad  drainage,  the  ferric  oxide  beceming  reducea  under  such  drcum- 
staiices  to  the  ferrous  state. 

Phosphorio  add  is  contained  in  all  good  soils^  but  iif  very  small  quan- 
tities when  compared  with  the  other  principal  ingredients,  aud  exiNtsin 
combination  with  lime,  iron,  and  alumiua,  phosphate  of  lime  being  its 
most  common  form.  In  geueml,  even  in  the  most  fertile  soils,  it  is  found 
in  very  minute  quantities,  on  an  average  less  than  a  half  per  cent.;  in 
clay  hinds  this  may  rise  to  I  per  cent.  Its  value  in  fertilizers  de|ien(ls 
on  its  state  of  combination,  whether  it  is  soluble  and  immediajlely  availa- 
ble for  plant  food  as  the  superphosphates,  or  slowly  soluble  like  the  lime 
phosphates,  forming  a  reserve  store  of  food  for  the  friture.  It  occurs 
in  all  soils  that  l\^ve  been  formed  trom  such  rocks  as  th§  granites, 
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:nei88e8,  limestones,  and  dolomites,  wbiob  contain  it  without  exception ; 
alcauic  soils  possess  it  in  large  qaantities,  whilst  alluvia]  soils  and 
hose  lands  that  are  periodically  swept  by  floods,  are  much  poorer, 
^oils  containing  less  than  .05  per  cent,  of  it  will  be  sterile  and  uufer- 
ile,  as  a  general  rule,  unless  accompanied  by  a  large  amount  of  lime. 

Potash. — All  soils  suitable  for  cultivation  contain  potash  in  an  availa- 
ble form  ariniug  from  the  disintegration  of  feldspathic  and  other  rocks, 
n  the  majority  of  cases  the  natural  supply  of  the  soil  is  sufficient  to  fur- 
dsh  to  the  plants  the  potash  of  which  they  are  in  need ;  a  soil  contain- 
Dg  .125  per  cent,  should  fuminh  potash  enongh  for  a  century,  without 
ts  being  necessary  to  add  to  the  manures  used  on  such  soils  any  salt  of 
Kitash.  Besides  this  available  potash  the  soil  often  contains  very  con- 
iderable  quantities  of  this  element  which  the  acids  do  not  attack  and 
fhich  form  the  reserve  for  the  future  sup]>ly  of  the  plants. 

The  quantity  of  potash  varies  in  the  different  soils  from  the  merest 
races  np  to  1  and  2  per  cent.  Sandy  and  peaty  soils  and  marls  are  gen- 
erally deficient  in  this  alkali,  whilst  soils  rich  in  alumina  are  with  some 
tzceptions,  also  rich  in  potash.  It  exists  in  the  soil  in  combination  with 
jlica,  forming  a  siU^ate  which  is  somewhat  soluble  in  water.  Deavy 
lay  soils  and  clayey  loams  vary  from  .8  to  .5  per  cent ;  lighter  loams 
rom  .45  to  .30  per  cent. ;  sandy  loams  below  .3  per  ceut.,  and  sandy 
oils  of  great  depth  may  contain  less  than  .1  per  cent,  consistently  with 
ertility,  depending  on  the  amounts  of  lime  and  phoA])horic  acid  with 
rhich  it  is  associated.  A  high  percentage  of  potash  in  a  soil  seems  ca- 
pable of  making  up  for  a  low  percentage  of  lime,  and,  conversely,  a  soil 
'ery  rich  in  hme  and  phosphoric  acid  may  be  very  fertile  notwithstan«L- 
Qg  a  low  percentage  of  fiotash.  The  average  annual  consumption  of 
K>taAh  for  raising  crops  is  45  pounds  per  acre,  or  about  .002  per  cent. 

Soda. — This  is  a  less  important  constituent  in  soil  than  potash,  and 
mless  near  the  sea  coast  is  present  in  even  smaller  quantities.  Under 
he  form  of  common  salt,  however,  its  presenoe  is  a  cause  of  sterility  In 
he  8o0  when  it  exceeds  .10  per  cent,  in  quantity. 

Magnetsia  is  found  in  all  fertile  soils,  in  different  proportions,  often 
kmoonting  to  a  mere  trace.  In  the  majority  of  oases  the  percentage  of 
magnesia  is  greater  than  that  of  the  lime,  but  it  does  not  seem  capable 
of  performing  to  any  appreciable  extent  tiie  general  function  of  lime  in 
soil  improvement. 

Stdphurio  acid  and  chlorine  occur  very  sparingly  in  most  soils.  From 
.02  to  .04  per  cent,  of  the  former  seems  to  be  adequate  to  most  soils. 

There  does  not  exist  any  affinity  between  the  quantities  of  lime  and 
mairnesia  contained  in  soils  and  those  of  potash  and  of  phosphoric  acid. 
Nitrogen  and  nitrates. — The  natural  sources  of  nitrogen  in  crops  are 
the  nitrates  and  ammonia  salts,  which  are  seldom  present  in  large  quan- 
tities, and  should  be  used  on  or  generated  in  the  soil  as  rapidly  as  crops 
roqnire  them.  The  process  of  nitrification,  whereby  inert  or  unassimi- 
lable  nitrogen  becomes  converted  into  nitric  acid,  is  thns  of  great  im- 
portance to  agriculturists.  This  is  due  to  a  minute  badarium  present 
in  all  soil^  whereby  the  humus  and  ammonia  are  oxidized  and  the  nitro- 
gei  converted  inte  nitric  acidi  This  process  does  not  take  place  unless 
the  soil  is  moist  and  has  free  access  of  air,  and  some  base,  generally 
jime,  is  present  with  which  the  nitric  acid  can  combine.  Nitrification 
13  thus  most  active  in  summer  and  ceases  apparently  in  wiuten 

Messrs.  Lawes  and  Gilbert  have  for  some  years  past  been  devoting 
their  attention  to  the  sources  of  the  nitrogen  of  crops,  and  in  the  pages 
of  the  Jotimal  of  the  Boyal  Agricultural  Society  and  of  the  Journal  of 
the  Uhemical  Society  will  be  found  their  reports  in  ftiU. 
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The  follawioff  ui  tbe  sommaiy  and  ooncliMioiis  which  ^i^  hsTB  just 
pablL^bed  io  a  long  article  on  ^  Some  poiut^  in  the  oompositioD  of  aoils,' 
in  the  J  uue  namb^  of  the  Jonmal  of  the  Chemical  Bodety  for  thia  year, 
p.  420: 

(1)  Jh«  aiir«oftl  7i«M  of  nitroj^en  p«r  fters  in  Tmnom  erops,  grown  for  mftor  jein 
io  9aee.0tmUm  oo  the  imom  Und  friiBoat  oitroger.oiw  maoure,  wms  found  to  be  veiy 
mnch  grt^tuT  than  the  nraoont  cf  eoiutint^  nitrogen  annoAUy  eoming  down  in  nia 
nzid  tbe  minor  ttjeatforBble  nqoeons  depticfita. 

(9)  Ho  (ar  «•  tbe  oridimee  nt  eommnsd  enAblet  n«  to  Jndge.  other  snpplies  of  com- 
bined nitrogen  from  tbe  ntnoepbere,  eithnr  to  the  eoil  or  to  tbe  plnnt  itoelf,  nre  qntt« 
fauul«naat«  to  nmke  op  the  deficienoj. 

(3)  Tbe  esperimeotaJ  evldeoce  ne  to  wbetber  pinnte  aeeimiUle  the  free  nitrogen  of 
tbe  atmoffpb«re  is  rerr  convicting;  bnt  the  t^lance  is  decidedly  agatnet  tbe  eoppoai- 
tion  that  ibey  eo  derive  any  portion  of  tbeir  nitrogen. 

(4)  Wb^n  eropi  are  grotJu  jear  alter  year  on  tbe  same  land^  for  many  years  in  inc- 
cewyion  witbont  nitrogenone  manure,  botb  tbe  amount  of  produce  per  acre  and  the 
aiooant  of  nitnigen  in  it,  decline  in  a  rery  marked  degree.  Tbia  la  tbe  eaee  eren 
wben  a  full  mineral  man  ore  is  appliedf  anid  it  ia  the  caae  not  only  with  cereftla  and 
with  rorit  eropa,  bnt  aJeo  witb  Leguwnnotm, 

(5)  Dptemiinationa  of  liitrogen  in  tbe  eoila  ebow  that,  coinci  den  tally  with  tbe  de- 
cline in  tbeannnai  yield  of  aitrofrpn  per  acre  of  these  rery  Tarionadescriptiona  of  plants 
grown  witbuot  nitro(;eooat  mauore,  there  ia  aluo  a  decline  in  tbe  stock  of  nitrogen  in 
the  soiL  Tbns  a  eoil  source^  of  at  any  rate  eoine,  of  tbe  nitrogen  of  tbe  cropa  ia  in- 
dicated.   Other  eridenoe  pointed  in  the  aame  direction. 

(6)  Determinations  of  the  nitrogen  aa  nitric  acid,  in  aoila  of  known  hlstorx  aa  to 
manuring  and  cropping,  and  to  a  considerable  depth,  showed  that  tbe  amonnt  of  nitro* 
gen  io  the  soil  in  that  form  was  mnch  less  after  the  growth  of  a  crop  than  under  cor- 
reaiK>iidiug  conditiona  witbont  a  crop.  This  waa  the  case  not  only  with  the  gramin- 
eoua  bnt  witb  legnniinons  oropa.  It  waa  benoe  concluded  that  nitrogen  had  been 
taken  up  aa  nitric  aoid  by  tbe  growing  crops. 

(7)  In  tbe  caae  of  gramineona  crop  soils,  the  eridence  pointed  to  the  oondtadoo  thai 
most,  if  not  the  whole,  of  the  nitrogen  of  the  crops  waa  taken  up  aa  nitno  aoid  from 
tbe  soiL 

(8)  In  the  experimenta  with  leguminona  crop  ioila,  it  waa  clear  that  some  at  iny 
rate  of  the  nitrogen  had  been  taken  up  as  nitric  acid«  In  some  oaaea  tbe  eridenoe  waa 
in  faTor  of  tbe  ano  posit  ion  that  the  whole  of  the  nitrogen  had  been  ao  taken  np.  In 
others  this  aeemed  doubtful. 

(9)  Although  in  the  growth  of  leguminona  oropa  year  after  year  on  tbe  aame  land 
witbont  nitrognuous  manure,  tbe  crop,  the  yield  of  the  nitroj^  In  it,  nnd  tbe  total 
nitrogen  io  tbe  surface  soil  greatly  declined,  yet,  on  tbe  substitution  of  another  plant 
^  tbe  same  famlhr,  with  diflerent  root^babite  and  root-range,  large  cropa,  oontalnint 
large  amounts  of  nitrogen,  may  be  grown.  Further,  in  the  case  of  the  oooaaioniu 
gniwtb  of  a  leguminous  crop,  red  elorer  for  example,  after  a  number  of  cereal  and 
other  eropa  manured  In  the  ordinary  wa^,  not  only  may  there  be  a  rery  la>fp  nmonnt 
of  nitrogen  in  tbe  crop,  presumably  derived  from  tbe  subsoil,  but  the  aoriSoe  aoU  ba- 
oomea  oetenninably  richer  in  nitrogen,  due  to  crop  residue. 

(10)  It  waa  found  that,  under  otherwise  parallel  conditiona,  there  waa  very  much 
more  nitrogen  aa  nitric  acid,  in  soils  and  subsoila  down  to  a  depth  of  108  tncbee,  where 
legnminous  than  where  gramineous  crops  had  grown.  The  results  pointM  to  tiie  con- 
clusion that,  under  tbe  intluenoe  of  leguminona  growth  and  crop-residue,  tbe  oondi- 
tious  were  more  favorable  for  the  development  of  tbe  nitrifying  organism  and,  espe- 
ciallv  in  tbe  caae  of  il<)ep-rooting  planta,  of  their  distribution,  tbua  n^roring  tbe  nitri- 
fication of  the  nitrogen  of  tbe  auoaoil,  which  ao  beoomea  a  aonroe  of  the  nitrogen  or 
anob  oro))a. 

(U)  An  alternative  waa  that  the  planta  might  take  np  at  any  rate  part  of  tbe  nitro- 
gen from  the  soil  and  subsoil  as  organic  nitrogen.    Direct  experimental  evidence  lead» 
to  tlie  oouclnsiun  that  fungi  t»ke  up  both  organic  nitrogen  and  organic  carbon,  bu^ 
there  is  at  present  no  direct  experimental  evidence  in  favor  of  the  vluw  that  green — 
leaved  planta  take  up  either  nitrogen  or  carbon  in  that  form  from  tbe  aoil;  whiles 
there  are  physiological  oonaiderationa  which  aeemrto  militate  against  anoh  a  view. 

(lU)  In  the  case  of  nlota  where  Trifol^im  rtpimi  [white  clover]  and  FIcia  mHt^» 


[tares  or  vetches]  had  been  sown,  each  for  several  vears  in  succession,  on  soil  t 
which  no  nitrof^enous  manure  had  been  applied  for  thirty  yeara,  and  the  surface  boLX 
had  become  verv  poor  in  nitrogen,  both  the  soil  andsnbsoil  contained  much  less  nitn^— 
gen  as  nitric  acid  where  good  cropa  of  Vida  tativa  bad  grown  than  where  the  mor^ 
shallow-rooted  TfifoUum  rspsnt  had  failed  to  grow ;  and  thedefloienoy  of  nitrlo  altro* 
gen  in  the  aoiia  ftnd  anbaoila  of  tbe  Fioie  aatiM  plota,  oomparad  with  the  amonat  10 
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ihoee  of  the  T^foUum  trmeiu  plots,  was,  to  the  depth  examined,  sufficient  to  aoooont 
ior  a  lar^e  proportion  of  the  nitro|?en  of  the  Vicia  crops. 

(13)  It  may  be  considered  eHtablinhed  that  much,  if  not  the  whole,  of  the  nitrogen 
of  crops  is  derived  aitrogen  within  the  soil — accnmnlatfBd  or  supplied ;  and  that  much, 
and  in  some  oases  the  whole,  of  the  nitrogen  so  deriyed,  is  taken  up  as  nitrates. 

(14)  An  examination  of  a  number  of  the  United  States  and  Canadian  prairie  6oilB 
showed  them  to  be  very  mnoh  richer  In  both  nitrogen  and  cnrljon,  to  a  conoid t^rable 
depth,  than  the  surface  soils  of  old  arable  lands  in  Great  Britain,  aud  about  as  rich, 
to  a  much  greater  depth,  as  the  surface  soil  of  permanent  pasture  land. 

(15)  On  exposure  of  portions  of  some  of  these  rich  prairie  soils,  under  suitable  con- 
ditions of  temperature  and  moisture,  for  specified  periods,  it  was  found  that  their 
nitrogen  was  readily  susoeptible  of  nitrifioation,  ana  so  of  beooming  easily  available 
to  vegetation. 

(16)  After  several  extractions,  the  subsoils  almost  eeased  to  give  up  nitrie  acid ;  but 
on  seeding  them  with  a  tenth  of  a  gram  of  rich  garden  soil  eon taining  nitrifying  or- 
ganisms, there  was  a  marked  increase  in  the  rate  of  nitrification.  This  result  af- 
forded confirmation  of  the  view  that  the  nitrogen  of  subsoils  is  subject  to  nitrifica- 
tion, if  under  suitable  conditions,  and  that  the  growth  of  de^rooted  plants  may 
favor  nitrification  In  the  lower  layers, 

(17)  Under  favorable  conditions  of  season  and  of  craltivationj  the  lioh  prairie  soils 
yield  large  crops ;  but,  under  the  existing  conditions  of  early  settlement,  they  do  not, 
on  the  average,  yield  crops  at  all  commensurate  with  their  richness,  when  compared 
with  the  soils  of  Great  Britain  which  have  been  under  arable  culture  for  centuries. 
But  so  long  as  the  land  is  cheap,  and  labor  dear,  Bome  sacrifice  of  fartiiity  is  unavoid- 
able in  the  process  of  bringing  these  rich  virgin  soils  undei  pitifitable  cultivation. 

(18)  A  comparison  of  the  percentages  of  nitrogen  and  carbon  in  various  soils  of 
known  history,  show  that  the  oharacteristio  of  a  rich  virgin  soil,  or  of  a  permanent 
pasture  surface  soil,  was  a  relatively  high  percentage  of  nitrogen  and  carbon.  On 
the  other  hand,  soils  which  have  long  been  under  arable  culture  are  much  poorer  in 
these  respects ;  while  arable  soils  under  conditions  of  known  agrioulturai  exhaus- 
tion, show  a  very  low  peroentage  of  nitrogen  and  carbon,  and  a  low  proportion  oi  oar- 
bon  to  nitrogen* 

(19)  Not  only  the  facts  adduced  in  this  and  in  former  paners.  but  the  histocy  of 
sgriooltnre  throughout  the  world,  so  far  as  it  is  known,  eleany  snows  that,  pre-emi- 
nently, so  far  as  the  nitrogen  is  concerned,  a  fertile  soil  is  one  which  has  accumulated 
within  it  the  residue  of  ages  of  natural  vegetation,  and  that  it  becomes  infertile  as 
this  residue  is  exhausted. 

The  following  table  shows  the  character  of  exhausted  arable  soils, 
of  newly  laid  down  pasture  lands,  and  of  old  pasture  soils  at  Both- 
amsted,  England ;  of  some  otiier  old  arable  soils,  of  some  Illinois  and 
Bianitoba  prairie  soils,  and  lastly,  of  soitie  very  rich  Russian  soils  in  re- 
gard to  their  percentages  of  nitrogen  and  carbon,  taken  from  the  same 
report^  p.  419 : 

Tablm  n.~iV{fro|rMi  and  carbon  im  variout  $ott$, 

[In  dry  aiftad  soil,  eslenlated  on  soil  dried  si  lOO^  0.] 

BOTUAlfSTBI)  AKAKIiB  AISCD  OBA8B  BOILS. 


DftteofioU 
Mkmpllng. 


Roots,  lM3-'62;  bsrley,  1853-'65  •  roots,  186S-'e9; 

TDlneral  manorea 

^Ybeat,  I»i3-'U,  and  each  yosr  tinooi  mlnerslt 

manurAfi.  { 

lUrlty,  issa,  ADA  eeeh  jmt  alnoe;  mineral  msn-< 

ares. 

Anbie  laid  domi  to  gnm  t 
Ton  ivrrefl,  spring.  1879 
Barnfleld,  sprinft,  1874 


1 


Apple-tree  field,  spring,  1963 

Dr. Gilbert's  meedow.^rlng,  1868  .......... 

Hlghfleld,  spring,  0)  18I8.— — .. 

^«7  aid  ciMt  land  (tte  Pwkl ••••••..«... 


Apr.,  1870 
Oct.,  18C5 
Oct.,  1881 
Mar..  IPfA 
Mat.,  iifia 

Feb.,  188S 
Feb.,  IMQ 
Nov.,  1881 
Jan.,  IP79 
Sept.,  1878 
(F«b.  and^ 


Nitro- 
gen. 


Oarbon. 


.0834 
.1119 
.1012 
.1202 
.1194 

.1295 
.1509 
.1740 
.2057 


Carbon  to 
one  nitro- 
gen. 


Per  ct.  I  Per  ct. 


1.039 
L079 


Per  cent 


LIM 


2.413 
2.488 

8Lin 


9.3 

10.7 


10.8 


ia.7 


▲ntborlty. 


BothaniAteti. 
Do. 
l>ft. 
Do. 
Do. 

Po. 
Do. 
Do. 
Do. 


D*. 
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Table  n. — yitrogen  amd  carhan  in  variou$  toiii — Continned. 

YASI0T7B  ARABUB  SOILS  m  GBEAT  BBITAHf. 


Date  of  Ma 
iainpHii£i 

Nitro- 

Carbon. 

CarboD  to 
one  nitro- 
gen. 

Authority. 

Mr.  ProaVs  fkrm : 

PfoL 

.170 
.107 
.171 

.220 
.130 
.210 
.140 
.180 

PtreL 

P*runL 

Voelcker. 

Blackaoro,  ■nrface..... .•.•.•.••••••. ....... 

Da 

whitemoor.  nirfaco*. ............. .......... 

Do. 

Wheat  soQ:      ' 

Mldlotblaa 

Andersoii. 

'Ktt^tinthfan d«..... 

Do. 

Perthshire  .....••.••»...••.......•.••.■.... 

Do. 

BerwIcVabire ..i. ....... ...... 

Do. 

Bed  uuidstoiie  soiLEnebuid 

Voelcker. 

TTNITED  STATES  AND  CANADLOT  PBAIBIE  S9ILS. 

DUttflis.  tTnited  Statest 

Ka  1 

.300 
.260 
.830 
.340 
.247 

.808 

.250 
.261 
.187 
.618 
.428 

Voelcker. 

JTa  2 - 

Da 

Na8 

Da 

No.  4 

Da 

Portage  la  Pralrio,  Manitoba^  anrfMse 

—• 

Saakatcbewan  district,  Noribweat  Territory, 
•urfaoe 

Da 

Forty  milr«  from  Port  EUia,  Northwest  Terri- 
tory, aurfsce .-.-. 

»■■» •••••••« 

Da 

NiTervllle,  Manitoba,  first  12inobes 

8.42 
2.68 
7.68 
&21 

18.1 
14.2 
12.8 
12.2 

Da 

Brandon,  i^anitoba,  drst  12  inches.. .•••........ 

Da 

SelklrkTunnitoba.  first  12  inches 

Da 

Winnipeg,  Manitoba,  fliet  12inchee 

Da 

BU8SLAN  SOILS. 


• 

Nal,  12inohea 

.807 
.467 
.188 
.130 
.805 
.281 
.409 

C.  Schmidt 

No.  2.  « inches. ••....•..•....... 

Da 

Na8.  G  inches  ..•■■•.••••...•..•••.........•.••. 

Da 

No.  4.  0 inches.... .«•.■. •..........■■■.........■. 

Da 

No.  5. 11  InohM. ...... .......................... 

Da 

Nafi.  17  inches.. .............X. 

Da 

Na7.  Ohiohee 

Da 

• 

FEBTILITT  DEPENDS  ON    THE    MINIMXJM  QUANTITY    OF    AXY  NEOBS' 

SAB7  CONSTITUENT  PRESENT. 

As  the  soil  is  the  source  whence  plants  derive  their  mineral  food, 
all  the  elements  required  for  this  nourishment  have,  in  a  certain  sense, 
equal  value,  for  if  one  of  tbem  is  wanting  in  the  soil,  or  is  present  iu 
a  form  not  readily  available  by  tie  rootH,  the  plant  will  not  flourish ; 
and  so  its  fertility  depends  on  the  minimum  quantity  of  any  necessary 
constitutent  present. 


WEIGHT  OF  A  SOIL  PER  AORE. 

The  weight  of  soil  on  an  acre  of  land  is  so  enormous  that  even  small 
proportions  of  plant  food  may  amount  to  every  considerable  quantities. 
The  weight  varies  with  the  porosity  and  the  amount  of  sand  and  gravel 
the  soil  contains. 

The  following  table  gives  the  specific  gravity,  the  weight  of  1  cubic 
foot  of  different  soils,  dry  and  wet,  taken  from  the  table  in  I^rofessoi 
SchilbleHs  article  "On  the  phyRical  properties  of  Roils."  in  tho  .Tonmal 
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of  the  Royal  Agricultural  Sbciety,  toL  1,  p.  210,  together  with  their  ap* 
proiimato  weight  per  acre  to  a  depth  of  9  inches,  equal  to  32,670  cubic 
feet,  Iq  toDS  of  2,000  pounds. 

Table  III. — Table  showing  ihe  gpeoifie  gravity ^  the  weight  of  onecuhio  foot  of  different  9oiln^ 
drif  aud  tcetf  according  to  SchUbler,  and  the  apjproxifnate  weight  per  aere  to  a  depth  of  V 
incke»  (32,<4570  cubic  fett). 


Kind  of  MIL 


Silio)y)ns  aaiwl,  oocnrrlnfc  in  almoiit  ererr  arable  mU.. 
CiIcarpoQ»  aaud,  freqaently  ocoarring  uong  with  t^ 

lieeousaand 

Sud.v  day.  a  oombinatlon  of  45  per  oent.  of  fine  eand, 

wUb  55  per  cent,  of  clay * 

Imidt  clay,  a  combiDation  of  24  per  oent.  of  fine  8and« 

iritfi  76  per  cent  of  clay 

StUr  day,  a  combination  of  10  per  oent  of  fine  Mnd, 

viUi  90  per  cent,  of  clay 

Clay,  in  the  fine  pure  atate,  a  oombination  of  68  per 

e«oL  of  aHica,  B6.2  per  cent,  of  alnminia,  with  &.9 

percent  ferriooiAde 

Siatymarl .-. 

Bumu ............M.. ..••.•••..... 

l^mile  jcarden  mold ••••.. 

CoauBOB  arable  toil —........ 


Bpeoiilo 
gravity. 


3.063 
2.722 
2.001 
2.681 
2.600 


2.638 
2.0S1 
L870 
2.882 
2.401 


Weight  1  enbic 
foot 


Dryjbt. 
1UL8 

118.0 

97.8 

8&6 

80.8 


7&2 
112.0 
84.8 
6a7 
84.6 


130.1 
14L8 
129.7 
124.1 
119.0 

116.8 
140.8 
81.7 
102.7 
119.1 


Weifrht  per  acre  9 
inchea  deep. 


Dry,iima. 
1,818.0 

1,865.0 

1,697.0 

1,445.0 

1,8U.7 


1,228.4 
1,820.6 
668.6 
1,122.2 
1.880.8 


2, 2^.  2 
2,808.1 
2,118.0 
2.027.2 
1,968L7 


1,89L6 
2.29L8 
1,884.0 
1.077.0 
1,946.6 


Thus  .10  per  cent,  of  any  cotiatituent,  such  as  phosphoric  acid,  potash, 
&c.  would  amount  to  from  2,250  to  8,500  pounds,  in  1  acre  of  soil  9 
incnes  deep. 

QUESTIONS  OFTEN  ANSWERED  BY  THE  ANALYSIS  OF  SOILS. 

The  results  of  soil  analysis  firequently  give  decided  and  satisfactory 
snawers,  according  to  Dr.  Yoelcker,*  to  the  following  questions;     g^ 

(1)  Whether  or  not  barremiAas  is  caused  by  the  presence  of  an  injnriona  onbstancey 
nch  as  mlphate  of  iron  or  sulphide  of  iron,  occurrinf;  in  peaty  and  clayey  soils? 

(2)Wbetiier  soils  contain  common  salt,  lands  floodea  by  sea  water,  nitrates  or 
other  soluble  salts,  that  are  useful  to  vegetation  in  a  highly  diluted  state,  but  ixjuii- 
OQi  wbe^  they  occur  in  laml  too  abundantly  f 

(3)  Whether  barronness  is  caused  by  the  absence  or  deficiency  of  lime,  phosphoric 
>cid,  or  other  important  elements  of  plant  food  f 

(4)  Whether  clays  are  absolutely  barren  and  not  likely  to  be  materially  improved 
by  eoltivation,  or  whether  they  contain  the  necessary  elements  of  fertility  in  an  un- 
vvsiUble  state,  and  are  capable  of  being  rendered  fertile  by  snbsoiling,  deep  oultiva- 
tioD,  steam  plowing,  and  similar  mechanical  means? 

(5)  Whether  or  not  clays  are  usefully  burnt  and  used  in  that  state  as  manure  f 

(6)  Whether  or  not  the  land  will  be  improved  by  liming? 

(7)  Whether  it  is  better  to  apply  lime,  or  marl,  or  cla^,  on  a  partioular  soU  ? 

(H)  Whether  special  manures,  such  as  superphospbateis  or  ammoniaoal  salts,  can  be 
QMd,  of  course  discreetly,  without  permanently  injuring  the  land,  or  whether  the 
&niier  should  rather  depend  upon  the  liberal  application  of  farm-yard  manure  that  he 
Quy  restort^  to  the  land  all  the  elements  of  fertility  removed  in  the  crops  ? 

(D)  What  kind  of  artificial  manures  are  best  suited  to  soils  of  various  composition  T 

According  to  the  same  authority,t  chemical  analysis  cannot  supply 
any  definite  information  in  regard  to  barrenness  of  soils  on  the  follow- 
ing questions : 

(1)  Whether  barrenness  is  caused  by  defective  drainage? 

(2)  To  what  extent  sterility  is  afiected  by  a  bad  physical  condition  of  the  land  ? 

(3)  How  far  unproductiveness  is  affected  by  the  climate  ? 


'  Jonmal  Boyal  Agricoltnial  Sooiety,  toL  zIt,  p.  338.       iZlM,  toI.  1, 1866,  p.  129. 
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(4)  Whether  a  toil  i»  harrra  nmply  heeaoM  them  le  too  Utile  of  it:  or, 

(5)  Whether  it  is  noprodaotiTe  limply  becsoBe  » thin  soifkce  soil  xesii  on  »  aiiff 
eltty  subeoil  of  great  deiith. 

(6)  What  ie  the  relaUve  prodnctiTeneM  of  dilTersiit  ioflaf 


OBJSOTS  iJID  nrrXBFSSTATIOir  OF  BOIL  AKALTSIS. 

For  a  very  fall  discQBsion  of  the  objects  and  interpretation  of  soil 
analysis  the  reader  is  referred  to  an  article  on  this  snbject  in  the  Ameri- 
can Jonmal  of  Science,  toL  22.  pp.  183-197,  by  Prof.  E.  W.  Hilgard, 
as  well  as  to  the  report  on  '<  Soil  investi^tion,"  by  the  same  author, 
contained  in  the  ^<  General  discnssion  of  the  cotton  prodnction  of  the 
United  States,"  Tenth  Gensns  of  the  United  States,  1880,  vol.  v,  pp. 
07-81,  of  which  the  following  is  a  summary : 

The  claim  of  ■oil  analvtiB  to  practical  ntillty  has  always  rested  on  the  seneral  Bnp- 
position  that,  ''other  things  being  equal,  productiveness  is,  or  should  oe,  sensibly 
proportional  to  the  amount  of  aTailabie  plant  food  within  reach  of  the  roots  during 
the  period  of  the  plant's  development ; "  provided,  of  conrse,  that  snoh  snpply  doss 
not  exceed  the  maximnm  of  that  which  the  plant  can  otilijse  when  the  sorpfas  simply 
remains  inert.  This  statenif^nt  is,  either  tacitly  or  expressly,  admitted  by  ail  tboss 
who  have  attempted  to  interpret  soil  analyses,  and  agrees  with  the  aoonmulated  sk- 
perionoe  of  agricnltnriitta. 

Many  attempts  have  been  made  to  find  solvents  that  shaU  repreeent  oorreetlv  th# 
ftotion  of  the  plant  itself  on  the  soil  ingredients,  in  order  that  conclnsions  might  bs 
made  as  to  the  present  agricultural  value  of  a  given  soil.  From  sulphuric  and  nydro- 
flnorie  acids  to  water  charged  with  carbonic  acid,  as  used  by  Dr.  D.  D.  Owen,  the 
acid  solvents  have  all  signally  failed  to  secure  even  an  approximation  to  the  result 
desired,  viz.  a  consistent  agreement  between  the  quantitative  determination  of  the 

Slant  food  lonnd  in  the  several  soils,  and  the  aotnal  axperienoe  of  those  who  onltivals 
lem. 

The  ultimate  analysis  of  soils,  as  attempted  by  the  German  experiment  stations, 
under  Wolff's  initiative,  by  the  consecutive  extractions  with  acid  solvents  of  differ- 
ent strengths,  beginning  with  distUled  water  and  ending  with  boiling  sulphuric  or 
hydrofluoric  acids,  affords  little  or  no  clue  to  their  agricultural  value.  Soil  analyses 
do  not.  like  the  assay  of  an  ore,  interpret  themselves  to  a  lavman ;  a  column  of  figures 
summmg  up  to  100  or  nearly  so,  opnosite  anothar  oolonm  ox  onintalligible  naoies  doss 
not  convey  much  information  to  a  farmer. 

In  Europe  and  in  the  thickly  settled  portions  of  this  country,  the  arable  soils  have 
nnarly  all  been  at  some  time  subjected  to  cultivation  and  to  the  use  of  fertilisen^ 
thus  veiling  their  original  characteristics  and  rendering  extremely  difficult  the  taking 
of  any  sample  of  soil  that  shall  repreeent  correctly,  in  all  respects,  the  whole  of  any 
large  field  or  district.  In  the  greater  portion  of  this  country,  however,  we^are  sble 
to  procure  samples  of  the  virgin  soU  that  even  the  plow  has  not  touched  and  on  which 
no  manures  have  been  applied.  The  virgin  soil  and  Its  vegetation  are  the  outoome  of 
long  ages  of  ooadapiation  oy  the  process  of  natural  selection  :  and  the  settler  is  afforded 
a  means  of  Judging  of  the  productiveness  and  durability  of  the  land  based  upon  the 
character  of  its  vegetation. 

A  soil  naturally  timbered  with  a  large  proportion  of  walnut,  wild  cherry,  or,  as  at 
the  South,  with  the  **  voplar"  or  tulip  tree,  is  at  once  selected  as  sure  to  be  both 
productive  and  durable,  especially  if  the  trees  be  large.  The  black  and  Spanish 
oaks  frequent  only  ''  strong  soils,''  and  an  admixture  of  mckory  is  likewise  beneficial; 
the  occurrence  of  the  scarlet  oak  lowers  the  land,  and  that  of  pine  still  mors  so,  in  the 
estimation  of  the  settler. 

Having  obtained  the  percentage  composition  of  a  soil,  how  are  we  to  interpret  it 
to  the  farmer  f  What  are  **  high  "  and  "  low"  percentages  of  each  ingredient  iiupor- 
taut  to  the  plant,  whether  as  K>od  or  through  its  physical  properties  T 

The  first  qneetion  is,  naturally,  whether  all  soils,  having  what  experience  proves  to 
bo  high  percentages  of  plant  food  when  analysed  by  the  method  given  elsewhere, 
show  a  high  degree  of  productiveness.  This  question  can  be  unqualifiedlv  answcml 
in  the  affirmative  in  regard  to  virgin  soils,  provided  that  improper  phvsical  coudi- 
tions  do  not  interfere  with  the  weitare  of  the  plant.  But  it  does  not  follow  that  tbe 
converse  is  true,  and  that  low  percentage  indicates  low  production. 

For  instance,  we  may  have  a  heavy  alluvial  soil  of  hign  percentages  and  prodncibg 
a  maximnm  crop  in  favorable  seasons.  If  this  soU  be  mixed  with  its  own  weight,  or 
even  more,  of  coarse  sand,  thereby  rednoing  the  percentage  one-half  or  less.  It  will  not 
produce  a  smaller  orop,  but  is  more  Ukelv  to  produoe  the  maximum  orop  every  yitar, 
oa  soooimt  of  impiovid  phyi&oal  oondittont.    If  w«  oompsKS  the  root  system  of  the 
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plants  grown  in  the  original  and  in  the  dilated  soil,  we  will  find  the  roots  in  the  lat- 
ter more  fully  diffniied,  larger,  and  better  dereloped,  not  confined  to  the  crevices  of  a 
hard  clay,  but  permeatiog  the  entire  maesi  and  evidently  havins  fully  as  extensive  a 
surface  contact  with  the  fertile  soil  particles  as  was  the  case  in  the  orif(inal  soiL 
llow  far  this  dilution  may  be  carried  out  without  detriment  would  varv  with  diflerent 
plants  and  soihi,  and  must  largely  be  a  matter  of  experiment.  A  plant  capable  of 
developiug  a  very  large  root  surface  can  obviously  make  up  by  greater  spread  for  a 
far  greater  dilution  than  one  whoso  root  Surface  is  in  any  case  but  small.  The  former 
flourishes  even  on  poor  sandy  soils^  whilst  the  latter  succeeds  and  is  naturally  found 
on  rich  heavy  ones  only,  although  the  absolute  amount  of  plant  food  taken  from  the 
Boil  may  be  the  same  in  either  base. 

It  is  ob\ious  that  without  a  knowledge  of  the  respective  depths  and  penetrability 
of  two  Boiii  a  comparison  of  their  plant  constituents  will  be  useless.  The  surface  soil 
with  its  processes  of  nitrification,  oxidation,  carbonic  acid  solution,  Ac,  in  full  prog- 
ress must  always  be  distinguished  from  the  subsoil  in  which  these  processes  are  but 
feebly  developed,  and  where  the  store  of  plant  food,  in  which  it  is  generally  richer 
than  a  surface  soil,  Is  comparatively  inert.  Hence  the  obvious  importance  of  samples 
sorrectly  taken  and  the  necessitjr  of  intelligent  and  aocnrata  observation  on  the  spot. 

The  concentration  of  the  available  portion  of  the  plant  food  of  soils  in  their  iiner 
portions  has  become  a  maxim.  A  strong  soil  is  invariably  one  containing  within 
teach  of  a  plant  a  large  amount  of  impalpable  matter,  although  the  reverse  is  by  no 
means  generally  true. 

A  comparison  of  the  composition  of  soils  of  known  productiveness,  and  character- 
ised in  tneir  natural  state  by  certain  invariable  features  of  plant  growth,  soon  reveals 
the  existence  of  definite  relations,  not  6nlv  to  the  absolute  amounts  of  certain  in- 
gredients present  in  the  soil,  but  also  to  their  relative  proportions.  No  ingredient 
sxerts  in  this  respect  a  more  decided  intluence  than  lime,  Its  advent  in  relatively  large 
proportion,  other  things  remaining  equal,  changing  at  once  the  whole  character  of 
Tsgetation,  so  as  to  be  a  matter  of  popular  remark  everywhere.  Only  it  is  not  popu- 
krly  kuown,  nor  has  it  been  definitely  recognized  by  agricultural  chemists  thus  tar, 
that  it  is  the  lime  that  brings  the  change. 

The  amonnt  of  the  different  soil  constitaente  which  may  be  considered 
the  minimam  consistent  with  fertility  has  already  been  given. 

OH  TH£    OEOLOaiOAL    OHATIAOTEU  AND  DISTRIBUTION   OP    SOILS    IN 

THE  XTNITED  STATES. 

Whilst  there  is  a  vast  variety  of  detail  in  the  oharaoter  of  the  soils 
of  this  country  in  regard  to  both  their  physical  properties  and  chemi* 
cal  composition,  still  they  may  be  classified  under  the  two  heads  of 
loiiB  of  transport  and  soils  of  disintegration,  geologically  speaking. 

Soils  of  transport  include,  as  has  been  previously  stated,  all  drift  and 
dlnvial  materials  which  have  been  worn  from  other  rocks  by  atmos- 
pheric agencies  and  transported  to  their  existing  positions  by  ancient 
glacial  action,  by  winds,  and  by  waters.  These  embrace  the  majority 
of  all  soils  occurring  in  the  United  States. 

Drift  ioiU, — These  occupy  the  principal  portion  of  the  States  lying 
north  of  the  Ohio  and  east  of  the  Missouri  Bivers.  According  to  Pro- 
feasor  Dana  they  occur  <<over  all  New  Bngland  and  Long  Island,  New 
York,  New  Jersey,  and  part  of  Pennsylvania,  and  the  States  west  to 
the  western  limits  of  Iowa  and  Minnesota.  Beyond  the  meridian  of 
980  W.,  in  the  United  States,  they  are  not  known.  They  have  their 
soQtheru  limit  nef^r  the  parallel  of  39<^  in  Southern  Pensylvania,  Ohio, 
Indiana,  Illinois,  and  Iowa,  whilst  the  northern  is  undetermined.  South 
of  the  Ohio  Biver  they  are  hardly  traceable."    (Dana's  Geology,  p.  628.) 

Without  going  into  the  details  of  the  theory  of  ancient  glacial  action, 
which  has  given  rise  to  a  large  amount  of  study  and  an  extensive  litera- 
tare,  the  term  drift,  as  it  is  commonly  employed  in  geology,  includes 
the  sands,  gravels,  clays  of  various  composition  and  texture,  and  bowl* 
ders,  more  or  less  water^wom,  all  mingled  in  various  proportions  and 
of  various  degrees  of  Aneness^  which  have  been  transported  firom  places 
in  higher  latitudes  by  glacial  action  and  deposited  on  the  oountry  rook 
in  varying  thickness. 
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The  soils  of  tins  drift  are  osaally  gravelly,  often  stony,  of  variable 
fertility,  from  the  noted  fertile  lands  of  Ohio  and  Western  New  York  to 
the  barren  portions  of  New  England.  As  a  whole,  these  soils  grow 
finer  as  they  go  farther  sonthward  and  westward  from  New  Bugland 
and  Western  New  York.  When  overcropped  and  worn  oat,  as  often 
happens,  they  recover  when  allowed  to  rest  fallow  several  years  by  the 
decomposition  of  the  mingled  materials  of  which  they  are  composed. 

Alluvial  soils. — These  are  formed  from  the  deposits  of  fiue^  earthy 
materials,  sediment,  silt,  or  detritus,  by  ranning  streams  and  nvers,  of 
which  we  have  such  a  notable  example  at  the. Mississippi's  detta«  *^The 
amount  of  trans] >ortation  going  on  over  a  continent  is  beyond  calcula- 
tion, streams  are  everywhere  at  work,  rivers,  with  their  large  tributaries 
and  their  thousand  little  ones,  spreaaing  among  all  the  hills  and  to  the 
summits  of  every  mountain.  And  thus  the  whole  sui^ace  of  a  conti- 
nent is  on  the  move  towards  the  oceans.  The  word  detritus  means  worn 
out,  and  is  well  applied  to  river  depositions.  The  amount  of  silt  car- 
ried to  the  Mexican  Gulf  by  the  Mississippi,  according  to  the  Delta 
Survey  under  Humphreys  and  Abbot,  is  about  y^  of  the  weight  of 
the  water,  or  ^^  of  its  bulk,  equivalent  for  an  average  year  to 
812,500,000,000,000  pounds,  or  to  a  mass  I  square  mile  in  area  and  241 
feet  deep.    (Dana's  Geology,  p.  048.] 

These  constitute  the  <^  bottom  lands,"  as  they  are  called  in  the  West 
The  Red  liiver  region,  which  has  become  famous  as  a  wheat^prodadn^ 
country,  lying  partly  in  Minnesota  and  partly  in  Dakota,  occnpies  the 
bed  of  an  anciekt  lake,  known  to  geologists  as  Lake  Agassiz,  and  is  com- 
posed of  a  black  sedimentary  soil,  exceedingly  fine  in  texture,  and  veiy 
fertile  and  deep.  This  tract  extends  southward  to  Lake  'travers,  on 
the  Bed  River,  widening  as  it  proceeds  northward  and  extending  on 
both  sides  of  the  river  50  or  60  miles  wide  where  its  bed  leaves  this 
country,  and  expanding  to  much  greater  width  in  Manilbba. 

The  further  westward  soils  of  this  class  are  found  the  less  the  amonnt 
of  organic  matter  they  contain,  until  in  the  valleys  of  Oalifornia  are  found 
soils  of  great  fertility  which  contain  an  exceedingly  small  amount.  Of 
course  such  soils,  as  those  of  California  just  mentioned,  are  deficient  in 
the  foculty  of  storing  up  water  for  future  use,  and,  however  rich  they 
may  be  in  mineral  constituents,  yet  in  a  dry  region  or  one  suliQect  to 
X>eriodical  droughts,  irrigation  would  have  to  be  resorted  to  in  order  to 
get  large  yields  of  crops. 

Soils  of  disintegration, — ^These  occupy  the  undulating  parts  of  this 
country  lying  south  of  the  drift,  possessing  every  variety  of  character, 
both  in  regard  to  their  chemical  composition  and  physical  properties,  as 
their  mode  of  formation  indicates,  arising  from  the  disintegration  of  the 
subjacent  rocks  by  atmospheric  agencies. 

Where  the  underlying  rock  has  been  an  impure  limestone,  containing 
much  insoluble  matter,  the  carbonate  of  lime  has  been  slowly  dissolved 
out  by  the  action  of  the  carbonic  acid  contained  in  the  rain,  leaving  the 
insoluble  matter  behind.  Such  soils  as  that  of  the  *'  blue-grass  "  regions 
of  Kentucky  are  so  formed,  and  are  often  of  extreme  fertility.  (Seethe 
Kentucky  Geological  Re[)orts  for  further  details  about  this  region,  in- 
cluding the  chemical  analyses  of  its  soils.) 

Professor  Whitney  States  that  some  of  the  prairie  soils  of  Iowa,  par- 
ticularly those  where  the  soil  is  of  nearly  impalpable  fineness,  have 
been  produced  by  the  slow  action  of  atmospheric  agencies  on  beils  of 
limestones  which  formerly  occupied  their  places.  In  the  course  of  time 
the  soluble  carbonate  of  lime  was  gradually  dissolved  out  and  carried 
away  by  the  rivers  and  streams  to  the  ocean,  and  a  small  amount  of  in- 
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soluble  residue  was  left,  forming  the  thick  prairie  soil  of  the  region^ 
which  has  since  become  blackened  by  the  decay  of  sub^eqaent  abun- 
dant v^etation  on  it.    (Iowa  Geological  Survey,  vol.  1,  1858.) 

In  the  table  lauds  of  Oregon  and  Washington  the  underlying  rock  is 
volcanic,  and  the  soil  arising  from  its  disintegration  is  very  tine  in  text- 
ure, dark  in  color,  of  great  fertility,  and  judging  from  the  soils  of  simi- 
lar origin  found  in  the  Rhine  region  and  the  Mediterranean  in  Euroi^e, 
whidk  have  supported  vineyards  for  many  years,  will  probably  prove 
very  enduring  and  produce  a  great  variety  of  crops. 

These  two  classes  of  soils  run  into  each  other  by  insensible  grada- 
tions. 

The  term  '^  prairie  soils  "  is  most  indefinite  as  commonly  used,  includ- 
ing soils  of  various  origin.  The  prairie  region  of  the  West  occupies  a 
vast  extent  of  country,  extending  over  the  eastern  part  of  Ohio,  Indiana, 
the  southern  portions  of  Michigan  and  Wisconsin,  nearly  the  whole  of 
Illinois  and  lewa,  and  the  northern  portion  of  Missouri,  and  gradually 
passing  in  Kansas  and  Nebraska  into  the  plainSj  or  the  arid  and  desert 
region  which  lies  at  the  base  of  the  Rocky  Mountains.  West  of  the  par- 
allel of  97^  and  KKP  the  country  becomes  too  barren  to  be  inhabited 
and  worthless  for  cultivation.  « 

The  region  of  the  greatest  cereal  production  of  this  country  includes 
the  most  noted  of  the  prairie  soils,  and  is  nominally  in  the  drift  region 
of  geologists.  Light  days  and  heavy  loams  are  the  best  for  wheat, 
though  very  heavy  clays  often  produce  good  crops,  both.as  to  yield  and 
quality,  and  lighter  soils  may  yield  a  good  quality,  but  deficient  in 
quantity ;  moderately  stiff  soils  produce  generally  the  best  crops. 

HIS<rOBY  OF  THE  SOILS  ANALYZED  BY  THIS  DIYISION. 

During  the  past  year  over  thirty-six  soils  were  analyzed  by  this  divis- 
ion. Thirty  of  these  were  analyzed  completely  and  the  results  obtained 
¥ill  be  found  in  Table  lY.  The  remainder  were  only  partially  analyzed, 
amj  are  not  tabulated. 

This  table  is  presented  in  the  following  pa^s,  and  the  history  of  each 
Boil is  appended,  to  be  found  under  its  respective  serial  number: 
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PBAnUS  SOILS  PBOK  DAKOTA. 

1611-1613.  These  soils  were  forwarded  to  the  Department  in  July, 
1882,  unaccompanied  by  any  letter  or  other  means  of  identification  from 
the  person  who  sent  them ;  their  analysis  was  begun  in  expectation  that 
some  information  concerning  them  would  come  to  hand  before  they 
were  finished,  but  all  attempts  to  find  out  the  sender  have  so  far  proved 
unavailing. 

SOILS  PBOM  XnnTED    STATES   LAIO)    OPFIOE,  WALLA   WALLA,  WASH. 

Seven  samples  of  soil  were  sent  by  Hon.  Joseph  Jorgensen,  (Tnited 

States  laud  oflice,  Walla  Walla,  January  5,  1884 :  ^*  They  were  taken 

from  various  [loints  of  a  section  of  unsettled  country,  lying  between 

the  Yakima  and  Columbia  Rivers,  and  west  of  Wallul^,  on  the  Northern 

Pacific  Kailroad,  comprising  about  1,300  square  miles  of  gently  rolling 

plateau — from  500  to  1,000  feet  above  the  sea-level — ^the  only  drawback 

being  a  lack  of  running  streams  of  water  on  any  part  of  it,  and  but  few 

natural  springs.    Water  is  reached  at  varying  depths,  from  14  to  80  feet 

It  is  covered,  however,  with  a  fine  bunch  grass,  which  is  accepted  here 

as  indubitable  proof  that  the  smaller  grains  will  grow  to  maturity  and 

perfection.    This  year  (1886)  there  are  some  fine  crops  of  wheat  on  it." 

The  samples  were  taken  from  <^  1  to  5  feet "  in  depth,  the  soil  being 

a  '^decomposed  basalt  from  3  to  100  feet  deep,'' and  the  subsoil  fi 

^  basaltic  rock."    No  timber  is  found  on  it,  the  prevailing  growth  being 

**  bunch  grass  and  sage  bush." 

1656.  Sandy  soil  from  5  miles  northwest  of  Umatilla,  Oreg. 

1657.  Surface  soil  in  Grant's  Ranch,  Sec  24,  T.  11,  B.  24. 

1658.  Two  feet  of  surface  soil  in  Grant's  Banch,  Sec.  24,  T.  11,  B.  25. 

1659.  Soil  from  T.  8,  R.  26. 

1660.  Soil  from  Sec.  26,  T.  7.  B.  26. 

1661.  Soil  from  middle  of  T.  8  N.,  K  27,  between  the  Yakima  and 
Columbia  Rivers. 

1662.  SoU  from  Sec.  12,  T.  8,  B.  28. 

These  are  samples  of  virgin  soils  and  contain  a  large  amount  of  the 
moBt  imi>ortant  soil  constituents,  as  phosphoric  acid,  lime,  potash,  &c., 
and  should  produce  abuudant  crops  under  fovorable  climatic  conditions, 
in  their  contents  of  nitrogen,  however,  they  are,  with  the  exception  of 
^'o8. 1660  and  1661,  somewhat  deficient,  and  this  would  indicate  that 
ammoniacal  manures  would  have  to  be  applied  in  the  future,  if,  by  ex- 
cessive cropping,  the  soil  should  become  unproductive. 

SOIL  FROM  N.  E.  SMITH,  XTlfflON  PIEB,  BEBBIEN  OOTJNTY,  MIOHiaAN. 

2550.  The  sample  of  soil  was  sent  by  Mr.  Smith  December  10, 1883. 
The  sample  was  taken  to  a  depth  of  '^  10  inches  from  fk  portion  of  the 
iDTerted  furrow."  The  field  is  *^  fiat"  and  the  depth  of  the  soil  ^'  like 
Bam])le  is  from  8  to  30  inches."  The  subsoil  ^^  to  a  depth  of  2  feet  is 
sand  filled  with  the  infiltration  of  the  sarface :  this  sand  in  places  has 
many  small  flat  stones  resembling  pieces  of  broken  oyster  shells  in 
shape  but  flinty  in  character."  The  timbw  was  ^^  yellow  pine  and  larch, 
fill(Hl  with  a  dense  growth  of  alders,  tag  and  black,  and  blueberries ; 
the  surface  was  covered  with  moss  2  feet  deep." 

The  following  crops  have  been  raised : 

Oats,  good  straw,  light  grain.    Bnckwheat,  25  to  90  hnahelB  to  the  acre.    Com  not  a 
laocess.    Potatoes,  one  hundred  and  one  in  a  hilli  bat  none  larger  than  a  walnnt. 
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Cabbages,  radishes,  melons,  sqnashes,  and  beans  have  succeeded.  My  largest  expe- 
rience IS  with  onions  from  the  seed ;  the  first  year,  after  gettini;  2  inches hieh,  many 
turned  yellow  on  top  and  finally  died ;  second  year  they  were  Better,  and  third  year 
good. 

In  regard  to  mannres  nsed : 

In  plats  as  follows :  First  year,  ashes  and  lime,  fresh  slaked ;  ashes  200  bnshels  to 
the  acre,  lime  2  tons  to  the  acre ;  crop  failed.  Same  plat,  second  year :  Hen  dro^ 
pings  at  the  rate  of  10  cubic  yards  per  acre,  composited  with  plaster,  and  Jnst  preri- 
OUB  to  application  mixed  witn  twice  their  bulk  of  white-anh  ashes.  Yield,  ^300  to  400 
bushels  per  acre.  Third  year:  Garden  City  phospbate,  1,000  pounds  per  acre.  Yield 
improyed.  This  year  (18b5)  applied  nitrate  of  soda  150  pounds.  Garden  City  phos- 
phate bOO  pounds  i>er  acre ;  the  crop  is  of  fair  promise  in  the  main,  but  there  are  spots 
where  a  good  stand  has  disappeared ;  in  these  barren  spots  there  will  be  found  small 
patches  of  fine  onions  marking  the  spot  of  a  fire.  The  original  plat,  treated  thin  year 
as  above,  *iow  ( July)  promises  a  fine  crop.  This  year  I  nave  taken  in  new  ground 
with  the  &  ove-stated  results. 

The  sample  was  dried  to  make  it  more  secure  when  sent  through  the  mail. 

This  sample,  as  the  most  casual  inspection  of  the  analysis  will  show, 
contains  an  enormous  amount  of  organic  matter,  and  to  this  may  be  at- 
tributed the4)oor  success  met  with  in  raising  crops,  as  nothing  is  more 
injurious  thati  the  action  of  the  organic  acids,  arising  from  the  decay  of 
the  organic  matter  in  the  soil,  on  vegetation  when  they  are  present  in 
excess.  For,  however  fertile  the  soil  may  be  in  other  respects,  until 
this  excess  of  humic  acids  is  neutralized  or  otherwise  got  rid  of,  the  pros- 
pect of  raising  remunerative  crops  is  very  slight.  The  remedy  for  such 
a  state  of  affairs  is  a  heavy  dressing  of  lime,  from  2  to  5  tons  of  quick- 
lime per  acre,  depending  on  the  quantity  of  the  organic  matter  present; 
that  is,  from  .05  to  .6  per  cent,  by  weight  of  the  cultivated  soiL  The 
lime  or  marl  used  has  the  power  of  neutralizing  the  humic  acids.  Barn- 
ing  might  also  be  resorted  to,  but  the  use  of  lime  will  probably,  in  such 
cases,  prove  more  beneficial.  The  lime  should  be  used  as  a  top  dress- 
ing, as  it  has  a  strong  tendency  to  sink  into  the  subsoil,  and  so  it  should 
not  be  plowed  in,  but  kept  as  near  the  surface  as  possible.  The  ground 
should  be  plowed  first,  then  the  lime  spread  and  simply  harrowed  in. 
This  dose  of  lime  must  not  be  repeated  yearly,  but  at  intervals  of  six  or 
eight  years  1  to  2  tons  of  lime  made  into  a  compost  may  be  used.  It  is 
best  applied  in  the  early  winter,  so  that  the  lime  may  work  into  the  sur- 
face before  the  spring  growth  commences. 

The  amount  of  nitrogen  and  of  phosphoric  acid  is  very  large,  and  that 
of  lime,  of  t)otash,  and  soda  is  abundant  for  the  raising  of  any  crop  when 
the  excess  of  organic  acids  has  been  destroyed.  With  the  exception 
noted,  the  analysis  shows  this  soil  to  be  a  very  fertile  one,  containing 
an  abundant  supply  of  all  the  necessary  plant  constituents. 

SOIL  AND  SUBSOIL  FROM  JESSE  H.  BLAIB,  LEBANON,  BOONE  COUNTY, 

INDIANA. 

2551-2552.  The  samples  were  sent  Januarys,  1884,  having  been  taken 
on  September  12, 1883,  '*from  what  is  popularly  called  a  prairie  region, 
but  what  is  thought  to  have  once  been  a  lake,  in  the  northern  part  of 
Hendricks  County ;  it  was  dry  and  very  difficult  to  get  a  good  sample. 
The  sample  of  soil  was  taken  by  digging  a  hole  an  inch  square,  then  shav- 
ing a  slice  downward,  about  6  inches  deep.  The  sample  of  subsoil  was 
taken  from  the  next  0  inches  below  the  surface  sample.  The  soil  is  ridi, 
solid,  and  about  18  ini^hes  deep,  and  in  a  meadow  of  timothy  grass.  The 
subsoil  is  tough  clay,  about  3  feet  deep,  then  sand  or  gravel.  No  tim- 
ber, a  swamp  or  w^et  prairie,  and  lately  redeemed.  No  manure  has  been 
used.''  The  following  crops  were  raised:  Oom,  76  busheLs  per  acre; 
^ge  yield  of  broom  corn,  then  a  large  yield  of  hsuy.    It  produces  a 
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heavy  crop  of  grass;  wheat  does  fair;  tbe  corn  is  not  as  good  as  clay 
lands  yield. 

The  analyses  show  that  an  abundant  snpply  of  the  necessary  plant 
con^tltaents  are  present,  and  that  the  soil  Bhoidd  be  very  fertile.  The 
amount  of  nitrogen  in  the  soil  is  very  large. 

SOILS  FBOM  WILLIAM  OABTWSIGHT,  OSWBOOy  K.  T. 

2553-2561.  Samples  taken  firom  three  distinct  fields  on  which  an  acre 
of  sugar  beet  was  grown  in  1883,  were  sent  December  24, 1883.  Samples 
Nos.  2553-2556,  marked  '^A,  1,  2,  3,  and  4,"  were  taken  from  ''a  square 
two- thirds-acre  plof  at  different  points,  SE.,  SW.,  NB.,  NW.  of  the  field." 
Samples  Nos.  2557-2559,  marked  '^  B,  5,  6,  and  7,"  were  from  '<  a  triangu- 
lar one- third-acre  plot,"  taken  at  the  different  angles.  The  two  remain- 
ing samples,  Nos.  2500, 2561,  marked  *'0, 8  and  9,"  were  from  <<a  field  of 
sugar  beet  a  mile  ^jstant "  from  the  other  two  fields,  f'  cultivated  by 
another  party,  on  a  rectangular  plot  of  half  an  acre;  the  samples  being 
taken  at  the  ends,  E.  and  W.  of  the  rectangle.^ 

^'The  general  character  of  all  the  fields  was  a  gentle  slope,  enough  to 
tarn  water  readily.    The  samples  were  cut  out  with  a  spade  a  couple 
of  weeks  after  the  crop  was  gathered,  each  about  6  inches  wide  and  deep; 
the  soil  of  field  A  was  8  to  10  inches  deep  j  that  of  field  B  probably  1 
fuot ;  field  0  was  rather  stony  soil,  8  to  12  inches  deep.    The  subsoil  of 
all  the  fields  was  hard-pan,  with  large  stones  and  bowlders  imbedded. 
A  subsoil  plow  was  used  in  preparing  fields  A  and  B.    No  timber  was 
grown  on  the  fields ;  the  woods  adjacent,  I  believe,  were  maple.    The 
land  has  been  under  cultivation  for  years.    Fields  A  and  B  had  been 
heavily  manured  in  the  spring  of  1882  with  barn-yard  manure,  and  an 
exceUent  crop  of  com  and  beans  gathered  that  year.    A  succession  of 
rotating  crops  had  been  taken  previously  from  these  two  fields,  but  I 
have  not  the  statistics  concerning  them.    No  manure  was  directly  ap- 
plied previous  to  beet  planting  on  A  and  B,  but  I  was  informed  that  on 
field  G  barn-yard  manure  was  strewn  midway  between  the  beet  rows, 
which  were  30  inohes  apart.    In  fields  A  and  B,  after  harrowing  and 
rolling,  the  seed,  sugar  beet  was  sown,  part  by  hand  and  part  with  a 
wheelbarrow  drill,  in  rows  18  and  20  inches  apart  on  the  4th  and  9th  of 
May,  1883.    All  work  after  hoeing,  thinning,  and  weeding  was  entirely 
by  hand.    The  crop  weighed  nearly  18  tons.'' 
The  analysis  of  the  beets  grown  on  these  different  fields  is  as  follows  :* 

AnalyHs  of  sugar  leeis/inm  William  Cartwrighi,  Oiwego,  N.  T, 


Variety. 


Japrored,  south  field,  north  end. 
iinprovMl,  south  field,  south  end. 
Iioproved,  north  field,  north  end. 
{.QiprovMl,  north  field,  south  end. 
^nna  Hart's  field 


Total 

reight. 


2.838 
2.457 
2.776 
2.79ft 
2.015 


Weight 
-withoat 
docIl 


Kilot* 

(t) 

2.238 
2.610 
2.640 
2.810 


Suerofo. 


PSf  MflC 

12.12 
15.84 
15.32 
1&20 
12.74 


OISOOM* 


Per€ent. 
.29 

.17 
.16 
.12 
.40 


P$r  tent. 

L022 
.765 
.862 

L061 
.897 


74.6 
t».0 
8.5.0 
82.0 
79.0 


*  A  kilogram  is  eqnal  to  2.2  pounds. 


tKot  taken. 


The  analyses  of  these  soils  show  the  great  di£9cnlty  of  obtaining  a 
sample  of  soil  from  a  field  which  shall  represent  its  average  qnaiity, 
QQless  the  greatest  care  is  taken. 

*  Chemioal  dlTisioii,  BuUetin  No.  3, 1884,  p.  26. 
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In  remrd  to  the  analysiB,  Nos.  2663-2666,  taken  from  the  sonth 
field  at  different  comers  of  the  plot,  the  three  samples,  A  1,  2,  and  4. 
contained  practically  the  same  amount  of  coarse  sand  and  gravel,  whilst 
A  3  has  about  10  per  cent.  less.  All  four  samples  show  that  the  soil  is 
deficient  in  phosphoric  acid  and  lime,  and  probably  would  bo  much 
benefited  by  the  use  of  a  lime  phosphate  or  similar  fertilizer;  its  con- 
tents of  other  soil  constituents  are  ample  for  fertility. 

The  samples  Nos.  2657-2659,  taken  from  the  north  field,  show  that 
this  soil  is  likewise  deficient  in  phosphoric  acid,  but  is  richer  in  its  con- 
tents of  lime  and  nitrogen  and  in  other  constituents  similar  to  that 
of  the  south  field.  The  amount  of  gravel  also  varies  in  the  different 
samples. 

The  two  samples,  Nos.  2660  and  2661,  taken  from  Hart's  field,  differ  in 
their  content  of  coarse  gravel,  but  contain  an  abundance  of  phosphoric 
acid  and  other  toil  constituents. 

For  the  purpose  of  comparing  soils  on  which  snch  sugar-producing 

Slants  as  sorghum  and  sugar  b^t  have  been  grown,  the  analyses  made 
y  Mr.  Clifford  Bichardson,  in  1882  and  1883,  may  be  referred  to.* 

SOILS  FBOM  BAPIDES  PABISE,  LeUISIANA. 

2674-2677.  Soils  from  the  cotton  plantation  of  F.  Seip,  situated  on 
Bayou  Bapides,  near  Alexandria,  Bapides  Parish,  Louisiana: 

AU  of  these  four  samples  were  taken  firom  the  same  plantation,  and  their  differences 
simply  arise  from  the  greater  or  less  distance  from  the  water-ooarse  in  which  tiie 

glantation  lies ;  near  the  stream  the  soil  is  Ughter  or  sandier ;  as  it  recedes  it  hecomes 
eavier,  ontil  finally  the  red  cla^  soU  is  reached.  The  land  is  a  part  of  what  is 
known  as  the  *'  hottom  "  or  allayial  lands  of  the  Bed  Elver  VaUey.  These  laads  an 
leyeL  haying  bnt  a  slight  elevation  above  tide  water^  and  in  their  native  state  cot- 
ered  by  a  growth  of  heavy  timber  or  forest.  They  he  near  Uie  Red  River,  and  are 
drained  by  smaUer  streams  or  bayons  mnnine  into  the  Red.  The  principal  timber 
growth  is  sweet  gnm.  varions  kinds  of  oak,  aui,  haokberry,  sycamore,  elm,  molberrj, 
peoan,  cottonwood,  ^o.  Trees  are  often  ftt>m  3  to  6  feet  in  diameter,  and  a  height  of 
75  feet  is  not  oncommon.  Some  of  the  land  has  been  recently  cleared,  whilst  other 
parts  have  been  for  many  (seventy  or  more)  years  in  cnltivatdon. 

The  samples  were,  in  every  instance,  taken  to  a  depth  of  f  inehes  and  6  inohoe 
sqnare,  or  as  near  that  as  practicable.  The  character  of  the  soU  for  some  10  feet  or 
more  is  principaUy  a  red  clay,  with  an  occasional  mixture  of  clay  and  sand.  The  ear- 
face  for  a  few  inches  is  a  black  mold,  arising  flrom  the  decay  of  vecetable  matter,  the 
leaves  of  the  forest,  &o.  Beneath  tne  red  day  is  generaUy  fonnd  a  bine  or  grayiBh 
clay. 

The  crops  grown  consist  of  com  and  cotton,  the  latter  princlpaUy.  The  yieM 
would  average  in  the  past  five  years  250  ponnds  of  Unt  cotton  per  acre;  under  favor- 
able conditions  of  weather  and  good  culture,  500  pounds  and  over  wore  obtained. 
Com  would  average  about  25  to  30  bushels  per  acre.    No  manure  was  used. 

2574.  [This  sample  was  taken  from  a  ^<  field  of  some  8  or  10  acres  but 
oue  year  cleared,  the  remainder,  300  acres  in  extent,  being  heavily  tim- 
bered, but  of  a  similar  formation." 

2575.  This  soil  has  been  twenty  years  in  cultivation  and  proved  \v\\ 
fertile,  and  is  a  sample  of  medium  or  ^^  chocolate"  land. 

2576.  This  soil  has  been  longer  in  cultivation  than  either  of  the  t\>'> 
preceding,  viz,  thirty  years,  and  is  a  specimen  of  the  fertile  red  cla.\ . 

2577.  This  is  a  sample  of  the  front  and  sandy  alluvial  lands,  and  i>i<^ 
been  fifty  years  in  cultivation,  producing  a  somewhat  smaller  crop  lliau 
Ko.  2575. 

2570-.2580.  Soils  irom  Mrs.  William  Waters,  samples  collected  by  ^li 
H.  B.  GummlngS|  Alexandria,  La. 

*  Investigations  of  Sorghum  as  a  Sugar-prodndng  Plant ;  season  of  188^.  Special 
report,  pp.  68^64. 
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2579.  Thia  is  a  sample  of  what  is  known  as  "  creek  bottom  land,'' 
having  been  taken- firom  Flaggan  Creek,  near  ^exandria,  La.: 

The  tcnn  is  applied  to  the  narrow  helts  of  land  hoTderinff  on  each  side  of  the  smali 
creeks  io  the  pine  hills.  In  this  partioolar  locality  the  lormation  extends  on  both 
sides  of  the  creek  over  a  thousand  acres.  Owing  to  its  slight  elevation  these  lands 
are  subject  to  overflow ;  the  croond  Lb  sliehtly  tindnlating,  and  situated  within  a  few 
hundred  yards  of  the  creek,  Into  which  it  easily  drains.  The  soil  ii  generally  thin. 
not  more  than  12  inches  deep.  The  subsoil  is  stiffer  and  soon  becomes  a  thick  blaish 
clay,  intermingled  with  sand  and  graveh  The  principal  forest  growths  are  whitn 
oak,  hickory,  beech,  ash,  and  magnolia. 

The  sample  was  taken  from  a  field  of  20  acres,  which  has  been  sixteen 
years  in  coltivation  in  com,  cotton,  and  oats.  Yield  &om  30  to  40 
bnshels  of  com  and  from  200  to  300  pounds  of  lint  cotton.  No  manure 
has  been  used  except  by  planting  peas  in  the  com. 

2580.  This  was  taken  from  <<  a  field  in  the  pine  hills,  back  of  the  creek 
lands,  and  is  a  fair  specimen  of  these  lands,  which  embrace  three-fourths 
of  the  area  of  this  parish.  The  lands  are  high,  rolling,  apd  heavily  tim- 
bered with  pines,  Pinus  palustriSj  and  are  not  much  valued  for  cultiva- 
tion. The  lands  being  hilly  are  easily  and  naturally  drained  into  the 
creeks.  The  field  from  whence  the  sample  was  taken  has  been  culti- 
vated in  com,  cotton,  and  oats,  with  light  yields.  In  good  seasons  not 
more  than  10  to  16  bushels  of  com  and  100  to  125  pounds  of  lint  cotton 
per  acre  have  been  produced.  The  soil  is  only  a  few  inches  deepi  and 
the  subsoil  consists  of  sand,  gravel,  and  clay." 

25ai  and  2582.  Soils  from  the  plantation  of  William  HarziSi  on  Bayou 
Bobert,  near  Alexandria,  La. 

These  soils  are  of  the  same  formation  as  those  taken  from  Mr.  Step's 
plantation,  and  possess  similar  characteristics,  being  alluvial  bottom 
lands  of  the  Bed  Biver  Valley. 

In  regard  to  the  analyses,  Nos.  2574  and  2576,  the  samples  agree  very 
closely  in  their  contents  of  the  more  important  soil  constituents,  viz, 
phosphoric  acid,  potash,  lime,  &c.,  though  the  amount  of  nitrogen  in  the 
former  is  nearly  double  that  in  the  latter,  which  might  be  expected 
from  a  virgin  soil. 

Nos.  2575  and  2577  show  a  less  amount  of  pwotash,  phosphoric  acid, 
and  nitrogen  than  No.  2574,  owing  to  their  having  been  under  cultiva- 
tion for  a  longer  period,  and  no  attempt  having  been  made  to  keep  up 
the  supply  by  the  use  of  manures.  As  far  as  chemical  analysis  is  con- 
cerned, all  these  soils  are  rich  enough  in  all  the  necessary  soil  constitu- 
ents for  the  continued  raising  of  abundant  crops,  though  the  continued 
cropping,  year  after  year,  without  the  use  of  manure  is  not  to  be  recom- 
mended if  an  abundant  yield  is  to  be  maintained.  A  moderate  appli- 
cation of  farm-yard  manure,  or  the  ashes  of  the  cotton  plant  and  seeds 
mixed  with  lime  would  certiainly  result  in  an  increased  yield. 

The  sample  of  creek  bottom  land.  No.  2579,  is  deficient  in  its  contents 
of  lime,  and  the  application  of  this  fertilizer  would  undoubtedly  increase 
the  productiveness  of  the  land.    In  other  respects  it  is  sufficiently  rich. 

The  analysis  of  the  sample  of  pine-hill  land,  Ko.25$0,  shows  the  com- 
plete absence  of  phosphoric  acid  and  a  great  deficiency  of  lime ;  in  fact 
it  is  nearly  b31  pure  quartz  sand.  It  would  seem  to  be  a  hopeless  ta^^k 
to  bring  such  soils  to  any  degree  of  profitable  fertility,  as  there  is  a 
general  deficiency  of  the  most  important  plant  constituents.  The  con- 
tinued application  of  such  fertilizers  as  South  Oarolina  phosphates, 
containing  both  lime  and  phosphoric  acid  and  farm-yard  and  cotton-seed 
manures,  with  the  admixture  of  some  of  the  red  day  soils,  would  in  the 
floarae  of  time  greatiiy  improve  raoh  landSy  and  as  they  oover  nearly 
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tbreo-fonrtbs  of  the  area  of  this  parishi  some  such  coarse  as  above  ii 
<^*ate(l  will  have  to  be  adopted.  The  mere  application  of  lime  in  lilx 
quantities  would  have  a  beneficial  effect. 

The  application  of  lime  to  the  soils,  Nos.  2581  and  2582,  from  Mr,\> 
iani  Ilarris,  would  increase  their  fertility,  as  they  are  somewhat  ii 
cient  in  their  contents  of  this  constituent. 

H.  W.  WILEY, 

Chemii 
Hon.  K0B3CAN  J.  COLSCJLN, 

Oammiasianer. 


REPORT  OF  CHIEF  OF  DIVISION  OF  FORESTRY. 


8iB :  I  respeotfally  sabmit  the  following  report  of  the  work  of  the 
Division  of  Forestry  for  the  past  year. 

The  act  of  Oongress  under  which  this  division  of  the  Department  of 
Agricnlture  is  organised  defines  its  work  as  that  of  "  ascertaining  the 
annual  amonnt  of  consumption,  importation,  and  exportation  of  timber 
and  other  forest  products ;  the  probable  supply  for  future  wants ;  the 
means  best  adapted  to  the  preservation  and  renewal  of  forests ;  the  in* 
flnence  of  forests  upon  climate,  and  the  measures  that  have  been  suc- 
cefisfuUy  applied  in  various  countries  for  the  preservation  and  restora^ 
tion  or  planting  of  forests^" 

In  the  working  of  this  division  a  liberal  constraction  has  been  put 
upon  this  actj  and  the  endeavor  has  been  made  to  do  whatever  might 
promote  the  interests  of  forestry  in  our  cojuntry.  The  limited  appro- 
priations made  for  the  division  have  not  allowed  it  to  make  its  inves- 
tigations as  eitensive  or  complete  ns  is  desirable.  The  pettiest  king- 
doms and  even  duchies  of  Europe,  jiot  so  large  in  extent  as  some  of  our 
States,  expend  annually  in  the  care  and  management  of  their  forests 
and  in  investigations  relating  to  them,  sums  far  larger  than  are  appro- 
priated by  our  Government  for  similar  investigations  relating  to  an  area 
of  ahnost  continental  extent.  With  the  means  at  our  disposal,  however, 
valnable  knowledge  has  been  gaine^l,  the  publication  of  which  has 
riready  been  of  much  service  to  the  people.  The  annual  reports  of  this 
division,  and  the  four  volumes  of  its  special  reports,  embody  a  large 
ftmoant  of  information  in  regard  to  forestal  matters  both  at  home  and 
abroad.  In  some  directions  these  reports  are  exhaustive,  and  have  been 
received  as  authoritative  in  regard  to  the  subjects  to  which  they  relate. 

BXHIBITION  OP  WOODS  AND  WOOD  PBODUGTS  AT  NSW  OHLBANS« 

At  the  beginning  of  the  year  I  undertook,  in  connection  with  the 
Superintendent  of  Buildings  and  Grounds,  and  under  the  act  of  Conjj^rcss 
providing  for  contributions  from  the  various  Departments  of  the  Govern- 
ment to  the  Centennial  and  Cotton  Exposition  at  New  Orleans,  to  pro- 
mote the  interests  of  forestry  by  procuring  and  sending  to  that  exposi- 
tion a  collection  of  useful  articles  which  are  manufactured  from  our 
various  native  woods.  The  object  was  to  impress  upon  the  minds  of 
Tisitors  to  the  exposition,  by  placing  before  them  a  large  collection  of 
such  articles  in  one  view,  a  conviction  of  the  great  variety  of  our  woods 
ftnd  their  practical  value  as  fornishing  ns  so  many  useful  and  even  in- 
dispensable articles  of  daily  employment.  For  this  purpose  I  visited, 
in  person,  several  of  the  wood- working  establishments  of  the  Eastern 
States  and  reached  others  in  different  places  by  means  of  correspond- 
ence. Mr.  Saunders  was  able,  by  correspondence  and  through  agents, 
to  reach  many  other  factories,  and  thus  a  quite  extensive  collection  was 
B6oared.  I  believe  this  proved  one  of  the  most  attractive  exhibitions 
It  Kew  OrleauAi    It  oonv^ed  information  also  of  permanent  value*    It 
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showed  even  those  most  ignorant  in  regard  to  the  number  and  value  o^ 
our  woods  how  dependent  we  are  upon  them  for  many  of  the  conveu- 
iencies  of  life,  and  how  deserving  the  forests  are  of  protection. 

TREES  ON  THE  WESTERN  PLAINS. 

As  showing  the  practicability  of  successful  tree  culture  in  the  arid 
legions  of  the  West,  where  such  culture  has  been  pronounced  by  many 
to  be  impossible,  one  of  the  field  agents  of  the  division  transplanted 
several  hundred  trees  of  various  kinds  from  the  western  portions  of 
Kansas  and  Nebraska,  and  even  from  regions  beyond,  where  they  had 
been  artificially  planted,  and  set  them  out  upon  the  exposition  grounds 
at  New  Orleans,  there  to  put  out  their  leaves  afresh,  thus  giving  occu- 
lar  demonstration  that  trees  will  grow,  because  trees  do  grow,  under 
what  many  have  regarded  as  forbidding  conditions.  Within  a  few  years 
many  millions  of  trees  have  been  planted  in  portions  of  Kansas  and 
Nebraska  which  before  were  nearly  if  not  quite  destitute  of  trees,  and 
they  have  grown  and  flourished.  The  established  fact  that  tree-s,  val- 
uable for  fruit,  for  shelter,  and  for  timber,  can  be  successfully  cultivated 
on  much  of  what  has  been  called  the  Great  American  Desert  is  of 
great  practical  importance  from  an  agricultural  point  of  view,  and  will 
be  the  means  of  attracting  i^ttlers  to  that  region  who  otherwise  would 
turn  away  from  it.  It  does  not  follow,  bemuse  any  portion  of  the 
country  is  now  or  has  been  for  a  long  time  treeless,  that  it  must  remain 
so,  or  that  this  is  its  natural  condition.  We  know  of  places  now  barren 
deserts  which  once  were  fertile  andT  abounded  in  trees.  The  hand  of 
man  has  brought  them  to  their  bare  and  barren  state.  And  as  the 
hand  of  man  has  done  this,  so  it  can  restore  to  them,  in  many  cases  at 
least,  their  verdant  covering  by  restoring  to  them  the  proper  safeguards 
and  conditions  of  tree  growth.  But  little  of  the  earth's  surface,  cextainly 
within  the  temperate  and  equatorial  regions,  is  naturally  doomed  to 
sterility.  France  and  Germany  have  reclothed  with  trees  large  dis- 
tricts of  drifting  sands,  and  in  our  own  country  the  dwellers  upon  Cape 
God,  which  is  to  so  great  extent  a  barren  sand  area,  though  in  early 
times  well  clothed  with  forests,  have  found  it  comparatively  easy  to  es- 
tablish there  groves  of  the  pine;  and  the  pine  once  established  as  a  shield 
from  the  salt  spray  and  violent  winds  of  the  ocean,  other  trees,  such  as 
flourish  in  the  same  latitude,  can  be  added  to  the  pines.  It  is  impossible 
to  say  as  yet  where  a  tree  cannot  be  made  to  grow. 

NEW  VOLUME  OF  BEPORTS  ON  FOEESTEY. 

Early  in  the  year  a  new  volume,  the  fourth  in  the  series  of  Eeporta 
on  Forestry,  was  published,  embodying  in  part  the  results  of  the  in- 
vestigations made  by  this  division  during  the  two  preceding  years. 
Among  the  more  important  contents  of  this  volume  may  be  mentioned 
a  very  full  report  from  six  of  the  prairie  States  in  regard  to  the  success 
which  has  attended  tree-planting  there.  This  report  was  made  from 
information  received  in  reply  to  thousands  of  circulars  sent  to  all  parts 
of  those  States.  The  replies  received  were  tabulated  and  digeste<i,  and 
so  arranged  as  to  convey  specific  information,  easily  referred  to,  in  re- 
gard to  each  county  in  the  States  from  which  reports  were  received. 
This,  of  course,  was  but  a  gleaning  of  the  wide  field  presented  for  in- 
vestigation. It  was,  however,  an  approximate  exhibition  of  the  adap- 
tation of  various  trees  to  particular  localities  which  may  be  of  much 
service  to  planters  in  the  future,  enabling  them  to  avoid  migt^irA^  by 
availing  themselves  of  past  experience. 
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Ajiother  report,  compiled  in  a  similar  way,  presented  an  exhibit  of  the 
extent  to  which  the  native  forests  of  the  country  have  been  cleared  off 
and  for  what  purposes,  the  damage  occasioned  by  forest  fires,  and  other 
facts  relating  to  the  subject.  By  means  of  a  graphic  chart,  the  steady 
and  rapid  destruction  of  the  forests  in  one  State,  in  regard  to  which  we 
bave  special  official  information,  was  shown  for  a  ])eriod  of  nearly  thirty 
.Tears.  As  no  causes  of  forest  destruction  have  been  in  operation  in 
this  State  which  have  not  been  at  work  in  other  and  neighboring  States, 
the  chart  was  made  with  the  presumption  that  it  would  fairly  represent 
the  forest  condition  of  a  considerable  region  respecting  which  we  can- 
not procure  the  same  official  evidence  that  is  furnished  in  the  case  of 
the  particular  State  referred  to. 

00NSX7MPTI0N  OF  WOOD  FOR  RAILROAD  TIES. 

A  very  complete  and  exhaustive  report  was  made  also  in  regard  to 
the  cominmption  of  the  forests  for  the  purpose  of  ftirnishing  ties  for 
the  150,000  miles  of  railroad  existing  in  1884.  The  report  shows  the 
amount  and  kinds  of  wood  used  by  the  several  roads  from  which  infor- 
mation could  be  obtained,  comprising  about  63  per  cent,  of  all.  The 
sources  from  which  the  ties  were  procured  are  also  specified,  the  season 
of  the  year  in  which  ttxey  were  cut,  and  their  ascertained  durability. 
From  the  information  obtained,  it  appears  that  to  fiimish  the  requisite 
ties  has  required  the  available  timber  growing  on  an  area  equal  to  that 
of  the  States  of  Rhode  Island  and  Connecticut,  and  estimating  that 
ties  need  to  be  replaced  by  new  ones  once  in  seven  years  on  the  aver- 
age, there  would  be  required  annually  for  this  purpose  the  available 
timber  growing  on  565,714  acres.  Allowing  again  that  a  growth  of 
tbuty  years  is  necessary  to  produce  trees  of  proper  dimensions  for  ties, 
it  would  require  16,971,420  acres  of  woodland  to  be  held  as  a  kind  of 
railroad  reserve  to  snp])ly  the  annual  demands  of  the  existing  roads,  to 
Bay  nothing  of  the  demands  of  new  ones.  This  is  between  3  and  4  per 
eeat  of  the  woodland  of  the  United  States,  exclusive  of  Alaska. 

HAPLB  SUGAR  mDUSTRY. 

Another  complete  and  valuable  report  contained  in  the  volume  refcvred 
to  was  one  on  the  sugar  product  of  the  maple  tree.  From  this  it  will  be 
seen  that,  reducing  the  maple  sirup  made  to  its  equivalent  of  sugar,  the 
total  product  of  sugar  from  the  maple  for  the  census  year  was  50,944,446 
pounds,  or  a  httle  more  than  one-twelfth  of  the  entire  sugar  product  of 
the  country,  including  that  from  both  sorghum  and  the  sugar  cane.  Of 
the  granulated  sugar  made  in  the  country,  that  from  the  maple  forms  17 
per  cent. 

This  is  an  important  showing.  The  sugar  maple  is  one  of  the  most 
widely  distributed  of  our  native  trees,  and  is  especially  at  home  through- 
out a  large  part  of  the  northern  portion  of  the  country,  abounding  where 
the  sorghum  will  not  ripen.  The  sugar  from  the  niaple  is  identical  in 
composition  with  that  {rom  the  cane.  It  can  be  produced  at  com  para- 
tivefy  little  expense.  Ex]>cnence  sccnis  to  show  that  the  sap  taken 
from  the  trees  during  the  brief  sugar-making  season  docs  not  |K;nj<'i>ti' 
bly  affect  the  vitality  of  the  tree.s  or  lessen  their  ultimate  value  for  jueJ 
or  timber,  for  which  puri)Osc8  the  maple  ranks  very  high.  The  prwiitc- 
tkm  of  aogar  takes  place,  also,  at  a  comparatively  ieiriure  season  of  the 
%  when  hardly  any  other  business  is  claiming  attention.  The  fuel 
tethexedacttooof  thaiaptoftagariiiiftcarcelyi  ifatali^siote 
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than  can  be  snpplled  by  the  proper  clearing  np  of  the  forest  or  gro^r-e 
and  the  removal  of  fallen  branches  or  the  refuse  left  in  the  usoal  cnttiii  fc 
of  fuel  for  home  nse  or  for  market.  There  is  no  expense  of  planting  ni:i  <l 
caltivation,  as  in  the  case  of  the  cane  or  of  sorghnm.  The  prodaction 
of  whatever  amonnt  of  maple  sugar  is  made  may  be  considered,  then^- 
fore,  as  almost  clear  gain.  And  the  production  may  be  indefinitely  (^^c- 
tended.  It  may  be  carried  on  upon  a  large  or  small  scale  and  upon  an  t 
farm  or  homestead,  even  where  there  are  but  few  trees.  It  is  eminent  I  y 
a  home  or  domestic  industry,  attended  with  but  little  expense,  and  of 
manifest  advantage.  Vermont  now  produces  sugar  and  sirup  to  tlxe 
amount  of  more  than  12,000,000  pounds  a  year,  or  about  36  pounds  for 
each  of  her  inhabitants.  She  might  easily  double  this  amount,  not  tM 
say  increase  it  fivefold.  There  are  twenty  of  our  States  at  least  in 
which  the  manufacture  of  sugar  from  the  maple  might  be  carried  on  ixi 
the  same  proportion.  It  would  seem,  therefore,  that  with  the  probable 
production  of  sugar  from  the  sorghum  plant  throughout  all  the  States 
except  those  of  the  extreme  north,  where  frost  prevents  its  ripeninfiTy 
and  with  the  Southern  States  so  well  adapted  to  the  growth  of  tlie 
cane,  the  time  need  not  be  distant  when  our  entire  supply  of  sugar  ma>y 
be  derived  &om  our  own  soil. 

I 
nnrESTiaATioKS  dubing  the  FSEsairr  tsab.  I 

Since  the  publication  of  the  last  report  this  division  has  been  making  i 
further  investigations,  by  means  of  circulars  widely  distributed  by  the  I 
agents  in  the  field.    These  circulars  called  for  information  in  regard  to  '■ 
the  abundance  or  scarcity  of  the  forests  in  the  several  States  and  Terri- 
tories }  the  kinds  of  trees  found  growing  naturally ;  to  what  extent  the 
forests  have  been  cut,  and  for  what  purposes;  whether  the  forests  are  in- 
creasing or  decreasing  in  extent,  and  at  what  rate}  whether  any  changes 
in  the  streams  have  been  noticed  as  the  result  of  the  removal  of  the 
forests ;  whether  floods  and  summer  droughts  have  increased  |  what 
effect,  if  any,  the  removal  of  the  forests  has  had  upon  the  annual  amonnt 
of  rainfall ;  also  to  what  extent  forest  trees  have  been  planted,  and  with 
what  success :  what  kinds  that  have  been  planted  have  failed,  and  the 
causes  of  failure ;  whether  proper  care  and  attention  have  been  given 
then),  and  what  proportion  of  trees  planted  are  growing  and  thrift ; 
and  whether  the  planting  or  removid  of  forest  trees  has  produced  any 
perceptible  climatic  changes. 

Much  time  has  necessarily  been  occupied  in  comparing  the  replies  to 
these  circulars  and  tabulating  them.  The  results  thus  obtained  will 
furnish  much  valuable  material  for  another  volume  of  reports  on  for- 
estry.    Meanwhile  the  returns  may  be  summarized  in  party  as  follows: 

PnESENT  FOBEST  ABEA  OF  THE  STATES  AITB  TEBEITOBIES. 

The  extent  of  our  national  territory  is  so  great,  so  much  of  it  is  yet 
but  sparsely  settled,  and  so  much  still  unsurveyed,  that  it  is  very  diffi- 
cult to  asceVtaiu  with  accuracy  how  much  of  it  is  clothed  with  forests. 
In  taking  the  last  census,  the  Oeneral  Government  endeavored  for  the 
first  time  to  take  account  of  the  forests  of  the  country  in  anything  like 
a  complete  manner.  Hitherto,  it  had  only  taken  account  or  those  that 
were  embraced  in  farms,  which  left  a  large  amount  of  forests  unoonsid* 
ered.  The  compilations  of  the  last  census  have  given  us  a  very  valoa* 
ble  body  of  information  in  regard  to  the  wooded  area  of  the  countrya 
With  the  aid  of  that  census  and  other  sooroes  of  information  tbe  en- 
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>r  has  been  made  to  ascertain  with  greater  precision  the  extent  of 
)re8t8.  Still  it  is  difficult  to  ascertain  their  locality  and  extent 
that  degree  of  accuracy  that  is  desirable.  It  has  been  a  matter  of 
ise  not  unfrequently,  in  making  inquiries  on  the  subject,  to  find 
ittle  accurate  knowledge  persons  have  of  the  forest  condition  of 
own  State.  Most  widely  discrepant  accounts  have  been  received 
persons  living  in  the  same  State  or  Territory.  In  several  cases 
tate  officials,  when  applied  to.  have  been  able  to  give  no  satisfac- 
nformation.  There  seems  to  ue  no  accented  standard  by  which  to 
mine  what  shall  be  classed  as  forest  land,  how  abundant  the  trees 
be  or  in  what  proximity  to  each  other,  in  order  to  bring  them 
1  the  classification  of  forest,  in  distinction  from  waste  or  pasture, 
It  is  not  claimed  that  the  following  table  is  minutely  accurate, 
is  believed  to  be  a  closer  approximation  to  a  correct  representa- 
f  the  present  extent  of  our  forest  area  than  has  hitherto  been 
.  As  showing  at  once  the  distribution  and  relative  amount  of 
8  in  the  various  States  and  Territories,  another  representation  has 
made  graphically,  and  is  herewith  also  shown: 
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DISTRIBUTION  OF  THB  FORESTS  OF  THB  UNITED  STATES. 

In  tho  United  States,  exclosive  of  Alaska,  the  District  of  Golamb 
and  the  Indian  Territory,  there  are  38  States  and  8  Territories,  maki 
a  total  of  46.  The  superficial  area  of  these  46  is  2,900,107  square  mil 
or  1,856,070,400  acres. 

The  total  forest  area  is  489,280,000  acres,  or  26.4  per  cent,  of  the  t 
I»erficial  area. 

The  group  of  States  and  Territories  lying  west  of  the  ninety-fifth  n 
iidian,  viz,  Arizona,  California,  Colorado,  Dakota,  Idaho,  Kansas,  M( 
taua,  Nebraska,  Nevada,  New  Mexico,  Oregon,  Texas,  Utah,  Washir 
ton,  and  Wyoming,  have  an  area  of  1,900,159  square  miles,  or  1,216,101,G 
acres,  which  is  65.5  per  cent,  of  the  whole  area  of  the  United  Stat< 
with  the  exceptions  above  noted. 

The  area  of  forest  in  this  group,  exclusive  of  the  Indian  Territory, 
only  184,800,000  acres,  or  15.2  per  cent,  of  the  superficial  area. 

If  California,  Montana,  Oregon,  Texas,  and  Washington,  which  c( 
tain  the  largest  proportion  of  woodland,  are  left  out  of  the  calculatic 
the  superficial  area  of  the  remaining  States  and  Territories  of  the  gro 
would  be  751,776,000  acres,  being  40.5  per  cent,  of  the  United  Stat 
only  59,800,000  acres,  or  8.1  per  cent,  of  which  is  in  forest. 

Tlie  group  of  States,  30  in  number,  lying  east  of  the  ninety-fifth  n 
ridian,  have  an  area  of  1,000,000  square  miles,  or  640,000,000  acres,  bei 
34.5  per  cent,  of  the  whole  area ;  304,280|000  acres,  or  47.5  per  cent, 
which  is  in  forest. 

The  Eastern  and  Northern  States  forming  a  part  of  this  group,  v 
Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode  Island,  0< 
necticut.  New  York,  New  Jersey,  Pennsylvania,  Delaware,  Marylai 
West  Virginia,  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin,  Minneso 
Iowa,  and  Missouri,  have  an  area  of  313,547,200  acres;  139,180,000  acr 
or  44.4  per  cent,  of  which  is  in  forest. 

The  Southern  States,  forming  a  part  of  the  group  east  of  the  ninel 
fifth  meridian,  viz,  Virginia,  Kentucky,  Tennessee,  North  Carolina,  Son 
Carolina,  Georgia,  Florida,  Alabama,  Mississippi,  Arkansas,  and  Loui 
ana,  have  an  area  of  326,421,600  acres  -,  165,100,000  acres,  or  50.6  f 
cent,  of  which  is  in  forest. 

It  will  be  of  interest  to  notice  that  while  the  section  or  group  of  Stat 
west  of  the  ninety-fifth  meridian  contain  65.5  per  cent,  of  the  whole  e 
perficial  area,  it  contains  but  37.8  per  cent,  of  the  forest  area  of  tl 
country ;  and  the  group  east  of  the  ninety-fifth  meridian,  while  it  co 
tains  but  34.5  per  cent,  of  the  whole  superficial  area,  contains  only  62 
per  cent,  of  the  area  of  the  forest. 

Tho  group  of  19  Eastern  and  Northern  States  contains  16.9  per  cen 
of  the  total  superficial  area  and  28.4  per  cent  of  the  forest. 

The  group  of  11  Southern  States  contains  17.6  per  cent,  of  total  Ra])c 
(icial  area  and  33.8  per  cent,  of  the  whole  forest  area  of  tlie  Unitt 
.states. 

The  Western  group  contains  889,680,000  acres  superficial  area,  or  272 
f>cr  cent,  more  than  the  Southern  group,  and  only  19,700,000  acres,  or 
orv  cent,  more  of  forest  area. 

OOST  OP  FBN0E8. 

The  cost  of  building  and  repairing  fences  in  the  United  States,  for  1 81 
according  to  the  reports  of  the  last  census,  amounted  to  $77,702,4' 
£ast  of  the  ninety-fifth  meridian  there  were  239,147,208  acres  of  l:i 
embraced  in  fiutma.    The  oost  of  boilding  and  repairing  the  fencr^^ 
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tl.cse  farms  was  (65,327,107,  or  84  per  cent,  of  the  cost  for  the  United 
States.    The  average  cost  per  acre  was  27.3  cents. 

Now  if  this  whole  section  was  nnder  the  operation  of  the  ^<  stock  law** 
the  aimnal  saving  in  timber,  time,  and  money  woald  be  immense,  while 
the  advantage  to  the  yonng  growth  in  the  forest  woald  be  incalcalable. 
For,  next  to  forest  ftres,  hogs,  cattle,  and  sheep  are  most  destructive  to 
yoang  forest  trees. 

For  example  and  comparison  in  the  cost  of  the  two  methods,  take  the 
ooanty  of  Mecklenburg,  in  North  Carolina.  This  county  has  had  the 
'^  stock  law  "  in  force  for  many  years.  According  to  the  census  reports 
it  had  146,243  acres  in  feurms.  The  cost  of  building  and  repairing  fences 
in  1879  was  (6,215,  an  average  of  4.3  cents  per  acre.  If,  therefore,  the 
cost  of  building  and  repairing  the  fences  on  flEurms  where  the  ^^  stock 
law"  is  in  force  is  4.3  cents  per  acre,  then  at  the  same  rate  for  the 
239,147,208  acres  in  farms  lying  east  of  the  95th  meridian  the  cost 
would  be  only  $10,283,329,  an  annual  saving  of  (55,043,778,  or  an  av- 
erage of  (15.59  to  each  farm. 

EXPOBTd  AND  IMPOBTS  OF  WOOD. 
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It  is  estimated  that  in  Nebraska  there  are  now  not  fewer  than  700,000 
acres  of  planted  forest  trees.  In  Kansas  there  are  nearly  as  many.  In 
some  of  the  New  England  States,  also,  it  is  probable  that  the  wooded 
area  is  not  diminishing.  Throngn  the  illness  and  death  of  the  agent 
having  in  charge  the  northeastern  portion  of  the  country  the  circulars 
were  only  partially  distributed  there,  and  we  have  no  authoiitative  statia- 
tica  on  the  subject.  But  in  several  of  those  States  attention  has  been 
directed  for  considerable  time  to  the  value  of  forests  apart  trom  their  use 
for  lumber  and  fuel,  and  there  has  been  a  growing  disposition  to  secure 
their  proper  conservation.  In  Maine,  which  was  formerly  our  greatest 
source  of  lumber  supply,  it  is  understood  that  only  such  an  amount  is 
cut  from  the  great  pine  and  spruce  forests  annually  as  is  equal  to  the 
yearly  growth.  This  is  as  it  should  be.  The  forest  capital  is  not  dimin- 
ished, but  a  steady  revenue  is  derived  from  it,  which  may  be  perpetual, 
while  incidentally  many  great  benefits  to  the  State  are  secured  by  such 
a  husbandry  of  the  forests. 

In  ftassachusetts  and  Uonnecticut,  which  were  never  covered  with 
such  forests  as  those  of  Maine,  and  therefore  never  offered  the  same 
temptations  to  the  ax  of  the  lumberman,  it  is  believed  that  the  wooded 
area  is  actually  increasing.  The  people  are  learning  that  much  of  their 
rough,  hilly,  and  swampy  land  is  more  profitable  for  the  growth  of  trees 
thau  any  otner  crop,  and  they  are  allowing  nature  to  clothe  it  with  the 
covering  which  it  formerly  had. 

But  in  what  may  be  called  the  lumbering  regions  of  the  country,  es- 
pecially where  the  pine  is  abundant  or  found  in  considerable  masses, 
the  work  of  destruction  is  carried  on  at  an  alarming  rate.  The  farmer, 
having  a  portion  of  his  farm  only  covered  with  trees,  will  almost  natur- 
ally be  prudent  in  the  consumption  of  them  and  can  easily  be  led  to  see 
that  to  sweep  them  off  at  once  for  cord- wood  or  lumber,  though  it  might 
put  a  desirable  sum  of  money  in  his  pocket,  would  be  to  lessen  the 
amount  and  injure  the  quality  of  all  the  crops  of  his  cultivated  fields, 
and  that  in  the  end  he  would  be  a  loser.  But  the  lumberman  is  open  to 
no  such  convictions.  He  is  concerned  with  no  crops  except  those  of  the 
forest.  His  aim  and  interest  are  to  level  the  trees  and  convert  them  into 
lumber  as  speedily  as  possible.  He  sees  in  the  tree,  or  thinks  he  does, 
60  much  money,  and  he  aims  to  secure  it  by  the  most  rapid  means.  He 
has  no  consideration  for  grain  fields  or  climatic  results,  for  rainfall  or 
waterfalls,  except  aa  they  are  connected  with  the  cutting  and  marketing 
of  his  logs.  He  is  blind  to  all  such  things.  The  same  is  true  of  the 
miner.  He  has  no  thought  of  the  general  benefit  of  forests  to  those 
living  near  them,  much  less  of  their  possible  benefit  to  those  who  are 
even  remote  fix)m  them.  Trees  to  him  are  simply  good  for  mine  props 
or  as  fuel  for  the  conversion  of  his  ores  into  marketable  metaL  The 
lumberman  and  the  miner  alike  cut  with  reckless  profusion,  wasting 
often  more  than  they  directly  consume,  leaving  upon  the  ground  large 
portions  of  what  tliey  cut,  and  breaking  down  and  destroying  much  of 
the  young  wood  in  getting  what  they  seek.  Often  this  waste  and  broken 
down  wood,  becoming  dry,  is  ignited  by  some  accidental  cause  and  be- 
comes the  occasion  of  a  raging,  uncontrollable  fire,  which  sweeps  throup:h 
the  forest,  carrying  destruction  over  a  wide  space.  Such  is  the  condition 
of  the  forests  in  a  large  portion  of  the  country ;  such  it  has  been  for 
many  years.  This  reckless,  ruinous  treatment  of  the  forests  continues 
with  little  if  any  abatement,  notwithstanding  the  warnings  which  have 
been  given  on  tJie  subject  by  those  who  have  observed  it  with  a  disin- 
terested view. 

In  the  central  and  southern  portions  of  the  ooontry  the  destmetioii 
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of  the  forests  has  iiot  been  carried  to  the  same  extant  as  it  has  been  in 
the  northern  and  western  portions,  and  has  not  yet  excited  alaim.  Those 
portions  were  natoraily  heavily  wooded,  and  owing  to  th^  different 
situation  and  the  different  character  of  their  wood  have  not  been  drawn 
njK>n^  either  for  fuel  or  lumber,  to  the  same  extent  as  have  the  forests 
of  the  North*    Bat  as  the  northern  supplies  for  lumber  hare  been  foaod, 
within  the  last  few  years,  to  be  perceptibly  diminishing,  and  their  entire 
fJEulure  within  a  comparatively  short  time  is  manifestly  threatened,  at- 
tention has  been  directed  to  both  the  pine  and  the  hard  woods  of  the 
South,  and  the  lumb^men  have  been  transferring  their  operations,  to  a 
considerable  extent,  to  that  region.    Large  tracts  of  woodland  have  been 
bought  up  for  lumbering  purposes,  Bind  the  same  wasteful  methods  of 
cutting  and  use  have  been  adopted  which  have  so  long  prevailed  at  the 
IS^orth.    Throughout  extensive  r^ons,  where  the  forests  have  not  been 
visibly  cleared  away  the  finest  timber  has  been  cuUed,  and  already  in 
many  of  the  Southern  States,  in  portions  which,  to  the  traveler  or  the 
casual  observer,  seem  well  wooded,  it  is  difficult  to  procure  tiftiber  of 
the  best  class.    Agents  of  great  wood-working  establishments  of  our 
own  country  and  of  Europe  have  visited  most  of  the  accessible  forests 
of  the  South  and  Southwest  and  bought  up  the  choicest  stock  of  hard 
woods.    So  far  has  this  gone  that,  taken  in  connection  with  the  recklea 
consumption  of  these  woods  which  has  prevailed,  it  has  carried  the  priee 
up  to  a  point  which  indicates  their  present  scarcity.    Black  walnat, 
formerly  so  abundant  as  to  be  used  freely  for  fuel  and  for  fence-rails,  is 
now  quoted  in  the  market  at  nearly  as  high  a  price  as  mahogany,  and 
ttke  best  cherry  wood  is  but  little  lower.    Undoubtedly  the  States  bor- 
dering upon  the  Mexican  Gulf  and  the  Lower  Mississippi  have  an  abun- 
dant forest  area,  much  of  which  can  be  cleared  and  devoted  to  agricult- 
ural puriK)ses  with  manifest  advantage  in  every  respect.    But  this 
clearing  should  be  done  judiciously  and  not  in  the  hap-hasard  way  in 
which  it  is  now  going  on.    It  is  none  too  soon  for  those  States  to  take 
warning  from  the  results  of  the  reckless  destruction  of  forests  in  some 
parts  of  our  own  country  and  in  European  countries,  and  begin  to  hos- 
band  their  resources  and  so  regulate  the  consumption  of  their  woods 
that  it  shall  not  impair  their  forest  capital,  but  leave  it  in  such  amount 
and  so  distributed  that  it  may  perpetually  yield  a  stiffident  supply  for 
the  economic  uses  of  the  people,  while  also  exerting  its  proper  inflneooe 
in  preserving  a  desirable  climatic  condition  and  ministering  to  the  in- 
terests of  agriculture  and  commerce,  as  forests  properly  situated  are 
known  to  do  by  maintaining  a  desirable  degree  of  moisture  in  the  air 
and  an  equable  flow  of  the  streams. 

INFLX7ENGB    OF  FORESTS  UPON    THB   FLOW  OF  8TBSAJIB  AKD  T7P05 

FLOODS  UXD  DBOUaHIS. 

Whatever  doubt  there  may  be  as  to  the  direct  influence  of  forests  in 
the  production  of  rain,  there  can  be  none  in  regard  to  their  effect  upon 
the  distribution  of  the  rainfall  by  means  of  springs  and  streams.  The 
responses  received  during  the  year  to  the  inquiries  on  this  subject  made 
by  this  division,  confirm  Uie  conclusions  arrived  at  by  observations  and 
inquiries  which  have  been  made  from  time  to  time  in  this  and  other 
countries.  With  one  voice  they  attest  the  &ct  that  the  removal  of  the 
forests  from  the  neighborhood  of  streams  not  only  lessens  the  whole 
amount  of  water  flowing  in  their  channels,  but  renders  its  flow  muck 
more  irregular  than  before.  In  the  case  of  the  smaller  streams,  where 
the  forests  adjacent  to  them  or  in  which  they  have  their  head-apiingB 
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bave  been  cat  off,  the  streams  have  often  been  so  redaoed  as,  at  certain 
seasons  of  the  year,  almost  to  disappear.  And,  in  the  case  of  streams, 
whether  large  or  small,  the  resalt  has  been  to  produce  floods  when  the 
snows  melt  in  spring-time,  or  after  heavy  rains,  to  be  followed  by  a  greatly 
diminished  flow  of  water  afterwards,  especially  in  those  seasons  of  the 
year  when  rains  are  least  frequent  and  copious. 

As  to  the  direct  influence  of  forests  in  producing  rain  or  increasing 
its  amount  in  their  immediate  vicinity,  and  their  consequent  favorable 
rffect  upon  agriculture  and  the  supply  of  water  for  springs  and  streams, 
although  the  preponderance  of  evidence  at  present  seems  to  favor  the 
conclusion  that  they  have  such  an  influence,  further  observation  and 
careful  and  extended  experiment  are  necessary  before  this  can  be  con- 
sidered definitely  and  conclusively  settled. 

Hardly  anything,  however,  can  be  regarded  as  being  better  settled, 
by  extended  observation,  than  that  the  forests  are  great  regulators  of  the 
distribution  of  the  water  precipitated  from  the  clouds  and  consequently 
of  the  dow  of  streams.    By  their  shade  and  by  the  obstruction  which 
they  offer  to  sweeping  winds,  they  lessen  the  evaporation  which  would 
otherwise  carry  off  speedily  from  the  ground  much  of  the  rainfall, 
while  the  loose,  spongy  soil,  formed  by  the  accumulation  of  their  fallen 
leaves,  absorbs  the  water  precipitated  fh>m  the  sky  or  produced  by  the 
melting  of  the  winter's  snow,  and  causes  it  to  flow  off  gradually  into  the 
channels  of  the  streams  instead  of  being  allowed  to  flood  them  at  once 
and  produce  at  times  devastating  torrents.    It  is  a  well-established  fact, 
obvious  to  all  whose  observation  reaches  through  any  considerable 
period  of  time,  that  with  the  clearing  away  of  the  forests  to  secure  land 
for  agricultural  purposes  or  to  convert  them  into  lumber,  the  lesser 
streams  have  diminished  in  volume  and  the  larger  streams  for  this  rea- 
son have  become  less  navigable,  and  therefore  less  available  for  com- 
meroe.    Instances  might  be  adduced  without  difficulty  of  saw-mills 
and  other  wood- working  establishments,  which  have  been  erected  upon 
itreams  flowing  throngh  or  near  forests,  with  the  design  of  using  the 
material  near  at  hand,  where  the  process  of  cutting  away  the  trees  has 
BO  diminished  the  amount  of  water  that  the  requisite  power  has  failed, 
and  the  owners  have  been  compelled  to  build  new  dams  and  duplicate 
their  machinery  so  as  to  use  the  diminished  water-supply  a  second  time 
aa  the  only  means  of  continuing  their  business.    The  manufacturers  on 
many  of  our  streams  have  been  obliged  thus  to  duplicad^  their  ma- 
cliinery,  or  to  build  reservoirs  at  great  cost,  in  which  to  store  up  the 
snperabundant  water  of  flood-times  for  use  in  times  of  drought,  or  to 
supplement  their  deficient  water-power  by  the  introduction  of  the  aux- 
iliary power  of  steam. 

Four  years  ago  the  State  of  New  Hampshire  appointed  an  able  com- 
mission to  inquire  into  the  extent  to  which  the  forests  of  the  State  were 
being  destroyed,  and  the  effect  produced  by  their  destruction  upon  rain- 
fall, ponds,  and  streams.  This  commission,  after  protracted  and  ex- 
tensive inquiry,  has  recently  made  its  report,  which  is  one  of  gn  at 
valae,  not  only  for  the  people  of  New  Hampshire,  but  for  those  of  many 
other  States.  For  the  purpose  of  ascertaining  the  facts  of  the  case  the 
commission  sent  out  circulars  to  the  town  authorities  and  to  many  others, 
especially  of  the  older  inhabitants,  asking  them  whether  the  amount  of 
water  in  the  streams,  ponds,  and  springs  in  their  vicinity  had  dimin- 
ished within  their  remembrance ;  and,  if  so,  whether  the  removal  of  the 
iroods  and  forests  had  anything  to  do  with  it.  From  the  replies  to  these 
circulars  it  is  very  clear  that  the  destruction  of  the  forests  has  had 
serious  effects.    Among  the  £acts  reported  the  following  may  1m^  tatteD. 

13  AO— ^85 
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08  examples  of  the  general  testimony :  A  mall  stream  in  the  soathem 
part  of  the  State,  in  the  town  of  Biehmond,  in  1865,  ftamished  power 
sufTicient  for  four  saw-mills  nearly  all  the  year.  It  began  to  dry  np  a^ 
the  cutting  of  the  timber  commeoeed  in  its  Ticdnityy  and  the  water  mul 
th«i  woods  now  have  disappeared  together.  Li  the  adjoining  towns  of 
Fitzwiiliam  and  Bindge  the  same  results  have  bemi  reached.  Well* 
known  tront-streams,  once  well  stocked  with  fish,  are  now  dry  one-half 
of  the  year,  the  ground  haying  become  treeless.  In  Chesterfield  tln^ 
dow  of  the  streams  is  reported  as  more  irregular  than  in  early  timeti. 
The  same  is  true  of  the  streams  about  Kashua.  The  Merrimac  Biver, 
so  important  for  manufiicturing  purposes,  is  protected  from  great  Taria- 
tions  in  its  Tolume  from  month  to  month,  by  means  of  large  ponds  and 
dams,  but  one  of  the  oldest  inhabitants  of  Franklin,  who  has  obserred 
the  river  for  sixty  years,  thinks  its  Tolume  has  diminished  one-fourth 
in  that  period.  One  who  has  given  much  attention  to  the  subject,  is 
conAdent  that  the  water  in  the  Contoocook  Biver  has  decreased  one- 
third,  eren  within  twenty  years,  and  that  its  tributaries  hare  foUen  off 
still  more.  At  Hanover,  it  is  said  the  Ckmnecticut  Biver  for  many  yean 
has  been  decreasing  in  volume,  and  with  increasing  rapidity  the  timber 
from  its  headwaters  has  been  floating  by.  In  Canaan,  sixl^-five  yean 
ago,  there  were  nine  or  more  mills  t  abimdant  water-power  all  the  year 
round ;  no  thought  of  reservoirs,  aouble  dams,  or  preeautiona  agidnat 
<frought.  A  native  of  the  place,  returning  after  an  absence  of  thirty 
year^,  found  the  hills  and  rocks  bare,  the  springs  choked  up,  and  the 
mills  obliged  to  resort  to  steam-power  or  lie  idle.  Even  in  the  northen 
counties,  where  the  timber  is  still  comparatively  abundant^  similar  testi- 
mony is  given.  In  the  town  of  Littleton,  three  of  its  oldest  oitiseiii 
testify  that  the  power  of  the  Ammonoosuc  at  that  point  has  diminished 
one-third  within  fifty  or  sixty  years.  An  intelligent  observer  at  Berlin^ 
(m  the  Androscoggin,  says  that  the  water  in  eight  brooks  and  two  pondi 
in  his  vicinity  has  materially  duoninished  withm  twenty-six  years.  Six 
years  ago  he  supplied  his  stock  with  water  from  what  was  then  an  un> 
foiling  brook,  by  means  of  an  aqueduct,  which  furnished  300  gallons  per 
hour.  Now,  that  the  trees  along  the  stream  have  been  destroyed  by  the 
woodman's  ax  and  by  forest  fires,  his  water-supply  is  cut  short  in  sum- 
mer by  drought  and  in  winter  by  fr*ost. 

The  geological  character  of  New  Hampshire  is  such  that  it  must  con- 
tinue largely  a  wood  and  timber  bearing  State.  *^  Nature  herself,"  say 
the  commissioners,  ^'in  the  very  configuration  of  the  State's  surfiEuso,  and 
in  the  character  of  its  soil,  absolutely  couunands  that  whatever  maybe 
the  preference  of  its  inhabitants,  at  least  one-half  of  it  shall  remain  per* 
X>etually  devoted  to  the  production  of  wood  and  timber,  and  that  what 
nature  has  unalterably  ordained  it  becomes  them  to  accept."  Accep^ 
ing  this  ordinance  of  nature,  the  wooded  area,  in  limited  districts,  has 
been  allowed  to  increase,  and  in  every  instance  where  the  decrease  of 
water'X)ower  has  been  checked  or  averted,  the  commissioners  si^  that 
it  has  been  by  means  of  the  preservation  or  restoration  of  the  forests. 
The  rcp^lative  power  of  forests  reod ves  important  testimony  in  its  favor 
also  from  the  geological  report  of  the  State,  fit>m  which  we  have  the 
statement  (vol.  1,  p.  124)  that  when  in  the  central  and  southern  por- 
tions of  the  State  the  hay  crop  has  been  cut  short  by  drought,  it  has  been 
known  to  be  above  the  average  in  the  northern  part,  even  with  less  rain- 
fall, and  for  the  reason  that  the  forests  secured  a  better  distribution  of 
the  results  of  rainfall  and  melted  snow.  In  short,  the  proper  storage 
and  distribution  of  our  water-supply  are  of  much  greater  importance  to 
us  than  the  amount  received. 
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The  rei>ort  of  the  New  Hampshire  oommissioners  confirms  the  oonolu- 
ions  of  careful  observers  everywhere  in  regard  to  the  inflnence  of  forests 
ipon  the  volume  and  steadiness  of  the  flow  of  streams.  In  Eurox)e  the 
ame  conclusions  have  been  reached  by  the  most  scientiflo  observers, 
n  1873  Herr  Gnstave  Wex,  chief  director  of  works  undertaken  for  im- 
iroving  the  Danube,  published  a  paper  in  which  he  argued  that  the 
iminntion  of  water  in  many  streams  was  to  be  ascribed  to  the  clearing 
ff  of  forests.  He  presented  a  series  of  annual  observations  made  by 
leans  of  river-gauges,  from  which  it  appeared  that  in  the  case  of  the 
thine,  at  Emmerich,  from  1770  to  1835,  the  mean  depth  for  the  first  ten 
ears  was  11  Prussian  feet  and  4«1  inches,  and  in  the  last  ten  years  6 
eet  9.2  inches.  The  decrease  in  the  Elbe,  the  Oder,  the  Vistula,  and 
he  Danube  had  also  been  considerable  and  apparently  from  a  common 
ause*  The  paper  excited  much  interest,  and  the  author  requested  the 
mperial  Academy  of  Sciences  at  Vienna  to  appoint  a  commission  to 
zamine  its  facts  and  statements.  This  was  done,  and  after  several  ses- 
ions,  in  which  the  commission  also  took  into  consideration  the  argu- 
lents  which  had  been  adduced  to  explain  the  facts  on  ft  different  theory 
torn  that  of  Herr  Wex,  they  made  a  report  fully  sustaining  his  views. 
'he  subject  was  also  brought  before  the  Boyal  Academy  of  Sciences  of 
It.  Petersburg,  and  a  commission  appointed,  who  fully  confirmed  the 
pinions  and  conclusions  of  Herr  Wex  in  regard  to  the  influence  of  the 
emoval  of  the  forests  upon  the  flow  of  streams. 

Corroborative  evidence  substantiating  the  opinion  of  Herr  Wex  might 
«  adduced  from  many  European  sources,  as  this  subject  has  received 
inch  more  attention  abroad  and  for  a  longer  period  than  with  us.  One 
onrce  of  evidence  is  to  be  had  there  which  we  cannot  yet  furnish,  be- 
ause  we  have  so  lately  begun  to  plant  at  all  on  such  a  scale  that  we  can 
[raw  any  conclasions  as  to  the  eflect  of  the  planting  upon  climate  or 
ainfall  or  the  flow  of  springs  and  streams.  But  in  Europe,  where  ob« 
ervations  have  been  made  for  a  long  time  and  in  a  scientific  mannery 
nd  where  great  areas  of  ground  have  been  planted  with  trees  and  for- 
sts  re-established  in  places  from  which  they  bad  been  removed,  the 
nfiuence  of  the  forests  is  susceptible  of  a  double  proof,  which  is  most 
omplete  and  satisfactory.  More  than  two  hundred  years  ago  France 
lecame  concerned  for  her  forests,  which  were  being  rapidly  consumed, 
nd  various  regulations  were  made  from  time  to  time  for  their  conser- 
vation. Arrangements  were  also  made,  on  liberal  terms,  for  the  exten- 
ion  of  these  regulations  to  the  forests  belonging  to  the  communes,  where 
his  could  be  done  with  their  consent.  In  the  Ami  des  Scieneesj  of  De* 
ember,  1873,  there  is  given  the  following  statement  by  M.  Cantegrilf 
ittbinspector  of  forests : 

Upon  the  terriiorj  of  the  oommune  of  Labrnfpiibre  (Tarn^  tbere  is  a  forest  of  1,834 
tectaTM  (4,524  acres),  known  us  the  forest  ot  Montant,  and  owned  by  the  commnne. 
%  extends  nortliward  on  the  Montagne-Nolr,  and  the  soil  is  granitic,  with  a  maxim  am 
iltitnde  of  1^3  meters,  and  a  slope  of  from  15  to  60  in  1(X).  A  little  water-course, 
iio  Cannan  brook,  rises  in  this  forest,  and  drains  the  waters  of  two-thirds  of  its  sur- 
ace.  At  the  entrance  of  the  forest,  and  along  this  brook,  are  located  several  fulling 
oiils,  each  requiring  S  horse*power,  and  moved  by  water-wheels,  which  work  the 
)eaterB  of  the  machines. 

The  commnne  of  Labmgni^re  had  .long  been  noted  for  its  opposition  to  the  forest 
ei^lation).  and  the  cutting  of  wood,  together  with  the  abuse  of  pasturage,  had  con- 
^rted  the  forest  into  an  immense  waste,  so  that  this  great  pf  opurty  woulahardly  pay 
be  co«t  of  guarding  it  and  afford  a  meager  supply  for  its  inhabitants. 

While  the  fo'rest  was  thus  ruined  and  the  soil  denuded  the  waters  after  each 
eaTj  rain  swept  down  through  the  valley,  bringing  with  them  great  quantities 
f  graveli  the  debris  of  which  still  encumbers  the  channel  of  this  stream.  The  vio- 
tnoe  of  these  floods  was  sometimes  so  great  that  they  were  compelled  to  stop  the 
lachines  liar  some  time.    But  in  the  summer  time  another  inoonvenienoe  a&ado  Ita 
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appearance.  Little  by  little  the  droufcht  extended,  the  flow  of  waters  became  insig- 
nmcant,  the  mills  stood  idle  or  could  be  ran  only  occasionally  for  a  short  time. 

Aboat  1840  the  manicipal  authorities  beffan  to  give  information  to  the  popnlation 
relative  to  their  true  interests,  and  under  the  protection  of  a  better  supervision  tie 
work  of  replanting  has  been  well  managed,  and  the  forest  is  to-day  in  successful 
growth. 

In  proportion  as  the  replanting  progressed,  the  precarious  use  of  the  mills  ceased, 
and  the  region  of  the  water->conrses  was  greatly  modified.  Thoy  now  no  longer 
swelled  into  sudden  and  violent  floods,  compelling  the  machines  to  stop,  but  the  riM 
did  not  begin  until  six  or  eight  hours  after  the  rains  began.  They  roee  steadily  to 
their  maximum,  and  then  subsided  in  the  same  manner.  In  short,  the  mills  were  do 
longer  obliged  to  stop  work,  and  the  water  was  always  enough  to  run  two  fulling  ma- 
chines, and  sometimes  throe. 

This  example  is  remarkable  in  this,  that  all  the  other  circumstances  had  remained 
the  same,  and  therefore  we  can  only  attribute  to  the  reforesting  the  changes  that 
occurred,  namely,  diminution  of  the  flood  at  the  time  of  rain  and  an  increase  of  iti 
flow  daring  other  times. 

EFFECT  OF  FORESTS  UPON  OLIMATB. 

As  to  the  inflaence  of  forests  upon  climate  the  replies  to  the  circn- 
lars  are  less  satisfactory  and  of  less  valae  than  they  are  in  regard  to  the 
effect  of  forests  upon  the  How  of  streams,  as  might  have  been  expected. 
It  requires  a  nicer  and  more  methodical  observation  to  ascertain  the 
former  than  the  latter.  The  shrinkage  of  streams  and  the  alternations 
of  flood  and  drought  are  obvious  to  all  who  dwell  nearthem,  whether  they 
are  intelligent  enough  to  assign  the  proper  causes  of  them  or  not.  The 
occasional  testimony  of  the  eye  is  all-sufficient.  But  it  is  only  a  higher 
order  of  observers  who  are  competent  to  give  testimony  as  to  variations 
of  climate  and  the  extent  to  which  such  variations  should  be  ascribed 
to  one  cause  or  another.  We  shall  have  to  wait,  therefore,  until  we  have 
such  observers  in  sufficient  number  and  they  have  extended  their  ob- 
servations over  a  sufficient  length  of  time  to  eliminate  errors  which  may 
attach  to  particular  instances  before  we  shall  have  a  body  of  evidence 
which  will  be  generally  accepted  as  conclusive.  Meantime  we  must  de- 
pend upon  the  results  of  the  observations  which  have  been  made  by 
competent  persons  in  other  countries  where  the  study  of  forestry  has 
long  been  prosecuted  and  is  not  a  novelty  of  the  day.  We  have  some 
truly  scientiflo  observers  in  regard  to  this  as  well  as  other  subject& 
They  are  doing  useful  work.  But  we  need  many  more  for  the  wide  ex- 
panse of  our  country,  not  only  in  connection  with  our  colleges  and  sci- 
entific academies,  but  in  all  our  cities  and  larger,  not  to  say  smaller, 
towns.  It  is  only  by  the  careful  comparison  of  a  multitude  of  such  ob- 
servations, reaching  through  many  years,  that  we  can  arrive  at  satia- 
factory  couchisions.  No  agricultural  college  at  this  day  should  be  re- 
garded as  doing  its  proper  work,  or  as  worthy  of  the  name  it  bc^rs, 
which  has  not  a  chair  for  instruction  in  forestry,  in  connection  with 
which  systematic  observations  in  regard  to  the  influence  of  forests  upon 
climate  are  made. 

EXTENT  AND  SUCCESS  OF  TREE  PLAKTINa. 

Beturns  from  the  circulars  makiifg  inquiry  on  the  subjeot  show  a 
gratifying  increase  of  interest  in  the  subject  of  tree  planting.  As 
might  be  expected,  this  awakened  interest  is  most  general  and  widely 
extended  in  those  Western  States  and  Territories  where  the  natural  sup- 
ply of  trees  is  most  deficient.  In  Nebraska,  with  the  helpful  stimulos 
of  Arbor  Day,  which  had  its  origin  there,  it  is  reported  that  7,000,000 
Tees  were  planted  in  a  single  year  and  on  a  given  day ,  and  already  the 
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nnmber  of  acres  of  planted  forest  in  that  State  exceeds  that  of  the 
aaturai  forest.  In  Kansas  and  Dakota  a  similar  interest  is  manifested, 
liinnesota  has  shown  for  several  years  a  most  intelligent  interest  in 
tree  culture.  The  ForesPTree  Planter^ s  Manual^  published  by  the  State 
Forestry  Association,  contains  much  valuable  information  on  the  sub- 
ject of  tree  planting,  and  its  distribution  has  been  of  much  service  not 
only  in  Minnesota,  but  also  in  other  States. 

Letters  received  by  the  division  from  all  portions  of  the  country  in- 
dicate that  there  is  an  awakening  of  interest  in  tree  planting  in  every 
direction.  Of  course,  it  results  as  yet  in  the  planting  of  an  insignifi- 
cant amount,  when  compared  with  the  vast  quantity  of  native  forest 
annually  swept  away  by  the  ax  and  by  fire.  But  such  interest,  once 
aroused,  grows  in  intensity  and  spreads  from  one  to  another.  The  more 
attention  is  given  to  the  subject  the  more  interesting  it  becomes.  The 
more  one  plants  the  more  he  wishes  to  plant,  and  his  example  stimu- 
lates his  more  ignorant  or  tardy  neighbor  to  adopt  a  similar  course  and 
become  a  tree  planter.  More  and  more  a  knowledge  of  the  offices  of 
trees  in  respect  to  climate  and  its  modification,  in  respect  to  the  growth 
of  the  husbandman's  crops  and  the  comfort  and  pleasure  of  life,  is 
spread  abroad  and  gives  promise  of  a  coming  time,  not  far  distant, 
when  the  value  of  trees  will  be  generally  recognized,  and  they  will  be 
treated  accordingly. 

That  tree  planting  has  been  attended  with  failure  in  some  cases  is  not 
to  be  denied.  The  reports  coming  to  the  division  indicate  this,  and  some 
are  disposed  to  assert  that  tree  planting  is  so  seldom  attended  with  suc- 
cess as  to  be  discouraging.-.  But  when  it  is'  considered  that  many  of 
those  who  engage  in  tree  planting  have  had  little  or  no  experience  in 
planting  and  as  little  knowledge  of  the  laws  which  govern  plant  life, 
that  so  little  attention  is  given  to  the  choice  of  trees  or  their  adaptations 
to  dififerent  soils  and  situations,  and  that  so  little  care  is  given  to  the  act 
of  planting  itself,  and  so  little  subsequently,  the  wonder  should  be  that 
so  many,  rather  than  that  so  few,  trees  when  planted  live  and  thrive. 

The  almost  uniform  testimony  is  that  the  failure  of  trees  to  grow  is 

attributable  to  the  lack  of  proper  preparation  of  the  ground,  carelessness 

in  planting,  or  insufficient  attention  afterwards.    While  it  is  true  that 

trees  will  flourish  on  poor  soils,  and  where  the  ordinary  crops  of  the 

&rmer  would  fail,  and  while  on  this  account  there  would  be  great  gain 

in  devoting  much  of  our  sterile  and  so-called  waste  land  to  the  growth 

of  trees,  it  is  yet  as  true  in  regard  to  trees  as  it  is  in  regard  to  other 

vegetable  growths,  that  the  better  the  soil  the  better  the  crop,  and  that 

if  it  will  pay  to  be  careful  and  painstaking  in  the  cultivation  of  the  com 

plant  or  the  cotton,  it  will  as  surely  do  so  in  the  case  of  the  maple  or  the 

walnut. 

Many  persons,  from  their  mode  of  treating  trees,  would  seem  to  think 
that  the  planting  of  a  tree  requires  no  other  care  than  is  requisite  for 
the  setting  of  a  post.  They  actually  expend  more  time  and  care  often 
in  the  setting  of  a  post,  which  they  expect  to  last  but  a  few  years  at  the 
inost,than  they  do  in  planting  an  oak  or  an  elm,  which  has  in  it  the  pos- 
sibility of  growth  and  constantly  increasing  valae  for  hundreds  of  years. 
The  post  is  dead  matter ;  the  tree  is  a  living  thing,  endowed  with  a  deli- 
cate organism,  sensitive  to  whatever  it  is  in  contact  with  and  to  all  its 
sorroundlngs.  In  the  case  of  the  former,  care  is  usually  taken  to  place 
it  in  the  ground  at  the  proper  depth  and  to  see  that  the  earth  is  com- 
pacted around  it  on  every  side,  so  that  it  will  stand  firmly  in  its  place. 
With  the  tree,  how  often  is  the  planter  careless  whether  the  earth  is 
tteavated  to  a  sufficient  depth  and  width  to  admit  its  roots  and  allow 
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them  to  be  placed  ia  their  nataral  position,  or  to  press  it  properly  abou* 
the  roots  so  that  they  may  hold  the  tree  firmly  in  place  and  at  the  same 
time  allow  their  delicate  fibrils  to  lay  hold  of  the  food  upon  which  the 
life  and  growth  of  the  plant  are  dependent.  Then,  again,  how  often  is  it 
taken  for  granted  that  the  tree,  once  placed  in  the  ground,  will  take  care 
of  itself  and  grow  without  any  further  attention.  So  the  tree  planter 
allows  the  grass  and  weeds  to  spring  up  around  his  young  trees  and 
absorb  the  nutriment  which  they  ought  to  have,  and  then  wonders  that 
the  tender  trees  wither  and  die.  Failures  in  tree  planting  are  attribata- 
ble  to  ignorance  and  carelessness.  The  intelligent  and  careful  planter 
does  not  often  complain  of  failure.  The  late  L^nard  B.  Hodges,  super- 
intendent of  tree  planting  on  the  Saint  Paul  and  Pacific  Bailroad,  and 
well  known  for  his  interest  and  success  in  forest-tree  planting,  says :  <^I 
suppose  that  portion  of  the  treeless  region  of  Minnesota,  which  is  inter- 
sected by  the  main  line  of  the  first  division.  Saint  Paul  and  Pacific  I^il- 
road,  is  a  fair  average  of  the  treeless  region  of  Minnesota,  no  better  and 
no  worse.  Now,  my  experience  in  this  work  on  that  range  of  countiy 
enables  me  to  say  with  considerable  conQdence  that  I  can  figure  as 
closely  on  the  cost  of  growing  40  acres  of  forest  timber  out  there  as  any 
farmer  can  on  the  cost  of  growing  40  acres  of  wheat  or  of  com«  I  might 
truly  say,  with  more  certainty,  for  there  is  less  risk  in  raising  a  crop  of 
forest  trees."  And  again  he  lays  it  down  as  true,  and  challenges  con* 
tradiction,  that  a  crop  of  trees  can  be  grown  as  surely  and  in  proportion 
to  its  value  with  far  less  expense  than  a  crop  of  corn.  With  anything 
like  the  attention  bestowed  upon  trees  which  most  persons  are  ready  to 
bestow  upon  their  annual  crops  the  labor  of  the  tree  planter  will  be 
orowned  with  success. 

DISTBISnTION  OF  TREE  SEEDS. 

During  the  year  several  hundred  packages  of  tree  seeds,  embraomg 
thirty  or  more  varieties  have  been  distributed  in  various  parts  of  the 
country,  chiefly  in  those  regions  which  are  most  destitute  of  trees.  It 
is  not  possible  for  the  Department,  with  the  means  at  its  disposal,  to 
undertake  to  furnish  trees  or  seeds  of  trees  on  a  large  scale  and 
in  quantities  to  meet  the  demands  of  forest  planters.  Nor  would  it  be 
desirable  to  do  so,  perhaps,  if  it  could.  If  done  at  all,  it  should  be  done 
by  the  separate  States,  as  it  is  done  in  some  of  the  countries  of  EuropCf 
where  seeds  and  trees  are  given  to  the  planter  or  sold  at  cost,  as  an 
inducement  to  him  to  plant.  All  that  the  General  Government  can 
do  is  to  fhrnish  seeds  in  small  amounts  for  the  purpose  of  experiment, 
to  test  their  adaptation  to  particular  soils  and  climates.  This  it  can 
properly  do,  and  the  results  of  experiments  thus  made  should  have  a 
beneficial  effect  in  promoting  sylviculture.  If  the  Department  ba^ 
grounds  of  sufficient  extent  to  enable  it  to  plant  tree  seeds  and  culti- 
vate them,  it  might  be  well  to  send  out  trees  in  small  quantities  to  be 
tested  as  to  their  adaptation  to  various  localities. 

▲  KATIOKAIi  ABBOBETim. 

There  ought  to  be  at  this  seat  of  General  Government  an  arboretnm 
and  experiment  station  where  the  visitor  could  see  specimens  of  all  oar 
native  trees  that  will  flourish  in  this  latitude,  and  also  all  desirable  for- 
eign trees.  It  should  be  a  grand  botanical  garden  in  the  largest  and 
best  sense,  where  careful  experiments  should  be  made  from  year  to  year 
in  aJl  that  pertains  to  the  character  and  growth  of  trees,  and  from  which 
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• 

mi^lit  be  sent  oat  from  time  to  time  specimens  to  be  tested  in  other  lo- 
calities. 'So  work  of  the  Gtovemment  would  be  more  legitimate  than 
that  of  providing  such  a  place.  None  wonld  be  more  serviceable  to  the 
country.  In  connection  with  similar  gardens  and  experiment  stations 
in  the  several  States,  working  with  a  common  method  and  for  a  com- 
mon purpose,  interchauging  seeds  and  trees,  and  distributiug  them 
throughout  the  country,  most  valuable  knowledge  would  be  constantly 
i:i\\  ned,  many  of  the  arts  and  industries  greatly  benefited,  losses  avoided, 
;iud  the  prosperity  of  the  people  promoted. 

THX  AMEBIOAN  FOBBStBY  OONaBESS. 

Since  the  organization  of  the  American  Forestry  Congress  in  1882,  the 
Department  of  Agriculture  has  recognized  it  as  being  engaged  in  the 
same  work  as  its  forestry  division  and  has  given  it  its  sympathy  and  aid. 
One  of  the  sessions  of  the  congress  has  been  held,  by  invitation,  at  the 
Department.  At  the  annual  meeting  of  the  congress  at  Boston,  in  Sep- 
tember last,  the  Department  was  represented  by  the  Commissioner,  who 
made  an  address  in  behalf  of  forestry,  and  by  the  chief  of  the  divis- 
ion, who  read  several  papers  and  presented  a  chart,  which  bad  been 
prepared  with  much  care,  showing  the  comparative  areas  of  forest, 
farm,  and  waste  lands  intlie  several  States  and  Territories.  A  reduced 
copy  of  the  chart  is  here  presented  in  connection,  with  this  report. 

An  approximation  only  can  be  made  as  to  the  precise  areas  that  may 
be  regarded  as  forest,  but  no  pains  have  been  spared  in  seeking  the 
most  trustworthy  sources  of  information  on  the  subject,  and  it  is  be- 
lieved that  the  figures  here  given  represent  more  nearly  than  any  else- 
where available  the  present  state  of  the  national  domain  as  to  the  ex- 
tent of  its  forests. 

BOUTHEBN  FOBESTBT  CONaBESS. 

A  forestry  congress  of  the  Southern  States  has  been  held  recently  in 
Florida,  which  was  well  attended  by  delegates  from  those  States  and 
by  many  others.  The  Department  contributed  what  it  could  in  aid  of 
the  congress,  being  represented  there  personally  by  this  division.  A 
committee  from  the  American  Forestry  Congress  were  also  present, 
giving  what  assistance  they  could  by  reading  valuable  papers  and 
I  otherwise.  Governor  Perry,  of  Florida,  was  very  active  in  promoting 
the  interests  of  the  congress,  and  at  the  opening  session  delivered  a 
very  earnest  address  in  behalf  of  the  congress  and  its  work.  The  meet- 
inji;  of  the  congress  continued  during  three  days.  Abundant  evidence 
was  given  during  the  proceedings  that  many  in  the  South  are  already 
sensible  of  the  rapid  and  wasteful  destruction  of  their  forests  and  of 
the  need  of  taking  measures  for  their  protection  and  preservation.  Very 
serious  inroads  have  been  made  already  upon  these  forests,  and  tbe 
greatest  source  of  wealth  to  the  Southern  States  is  being  sacrificed 
without  any  adequate  return.  The  turpentine  industry  is  prosecuted  in 
Ruch  a  manner  that,  while  ruinous  to  the  pine  forests,  it  yields  but  a 
meager  compensation  for  the  labor  and  capital  employed,  and  in  the 
fierce  competition  with  which  the  production  of  lumber  is  carried  on, 
tbe  markets  are  greatly  overstocked  and  the  product  is  sold,  in  many 
cases,  for  less  than  its  actual  cost. 

The  prevalent  custom  of  allowing  cattle  and  swine  to  range  in  the 
forests  is  of  very  great  detriment  to  them,  destroying,  as  it  does,  to  a 
gzeat  extent,  the  young  growth,  and  thus  preventing  a  succession  ot 
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trees  vhen  tiMNie  nofw  oeeapjin^  tbe  gxtxziid  shall  be  renored.    Tbs 
pn^ieiit  indulgeDee  vill  be  d»riT  paid  Ibr  in  tbe  fatnre. 

Haj/j^il J  tl»e  Sootfaen  States  are  so  ainp!T  stocked  with  timber  ol 
raloai/Se  qnalitr,  harin^  50  per  eent.  of  their  area  dothed  more  or  less 
ilfiifely  with  treea,  that  if  tbe  f^etm  broagfat  to  view  at  the  reeent  con- 
^T^iss  are  properlT  set  before  the  people  of  those  States  there  is  reason- 
a:>ie  ground  to  think  that  the  deetroctioD  of  the  forests  ma j  be  arrested 
Ijffore  it  .«liall  have  gone  so  fitf  as  to  impctil  hopdessly  the  great  inter- 
cuts of  the  eoontiy* 

TREE  rLAxrao  bt  eailkoab  goxpaxies. 

In  view  of  the  great  and  eonstantlj  inoeasing  demands  made  npon 
the  forests  by  the  railroad  companies  for  the  sapplj  of  ties  and  other 
material  for  their  nse,  it  has  become  an  important  qnestion  whether 
those  companies  shoold  not  plant  trees  along  &eir  roadway,  or  on  tracts 
of  land  adi^ted  to  the  porpose,  in  soffident  quantity  to  supply  all  their 
needSy  thus  greatly  bcmefiting  themselves  while  at  the  same  time  re- 
Ijeving  the  existing  forests  from  an  oneroos  demand  which  is  now  made 
npon  theuL  The  land-grant  companies  have  an  abundance  of  land 
either  already  cov^^d  with  trees  or  which  might  be  planted  so  as  to 
fiimish  theniy  with  proper  care,  a  perpetual  snpply  of  timber,  and  these 
and  other  companies,  by  planting  belts  of  trees  along  their  lines,  might 
not  only  provide  themselves  with  all  the  timber  needed  by  them,  bat 
coald  at  the  same  time  protect  their  tracks  from  that  great  impediment 
to  locomotion,  drifting  snows;  and  from  the  fierce  winds,  which  are  a 
scarce  of  much  discomfort  to  travelers.  The  saperintendent  of  one  of 
oar  Western  roads  informed  me  that  the  expense  of  clearing  its  track 
from  snow  daring  a  single  winter  was  far  more  than  would  have  been 
the  expense  of  planting  trees  along  its  whole  line.  One  of  the  Westeni 
railroad  comi>anies  was  induced,  a  few  years  ago,  to  make  the  experi- 
ment of  tree  planting.  « A  single  section  of  land  was  planted  with  tbe 
catalpa  and  ailanthus.  It  has  been  attended  with  complete  success.  I 
have  the  testimony  of  ofBcers  of  the  road  and  of  those  who  were  em- 
ployed in  planting  that  there  are  now  2,000  or  more  healthy  and  thriftily- 
growing  trees  on  each  of  the  640  acres  planted.  The  estimates  of  the 
ofQcers  of  the  road  in  regard  to  the  cost  of  the  whole  operation,  con- 
tinned  until  such  time  as  the  trees  will  have  attained  a  proper  size  for 
yielding  ties,  and  which  are  appended  to  this  report,  make  it  one  of 
decided  economy  as  compared  with  the  purchase  of  ties  as  usually  prac- 
ticed. There  would  seem  to  be  no  reason  to  doubt  the  feasibility  of 
similar  undertakings  on  the  part  of  otJier  roads,  and  the  agents  of  this 
division  have  been  instructed  to  present  this  subject  to  the  considera- 
tion of  the  railroad  companies  so  far  as  possible. 

Mr.  M.  O.  Kern,  an  agent  of  this  Department,  made  inquiry  of  the 
general  manager  of  the  Kansas  City,  Fort  Scott  and  Gulf  Kailroad 
Company,  Mr.  George  W.  Nettleton,  relative  to  success  of  its  tree-plant- 
ing experiments  at  Farlington,  Elans.,  and  received  in  answer  the  fol- 
lowing statement : 

Toa  ask  if  it  ia  my  Jadgment  that  the  money  expended  by  thia  oompany  in  the  For- 
liuf^ton  tree  plantation  will  proTe  profitable  aa  an  inTeetment.  In  reply  I  will  say 
that  the  trees  hare  now  reached  sncli  a  size  that  a  pretty  close  estimate  can  bo  made 
aa  to  their  oatoome,  and  I  respectfolly  submit  the  foUowini? : 

Six  hundred  and  fbrty  acres  were  set  apart  for  planting,  worth t6>  400  00 

The  cost  of  £Mioing  waa • 2,400  00 

suaoooo 
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'  planting  512  acres  Cnnplanted  portions  of  the  traot  were  not 
or  trees)  witli  2,600  trees  per  aore,  and  the  care  of  them  for 
iwas$30per  acre,  or  for  512  acres .' 15,360  00 

first  cost - 24,160  00 

interest,  compoanded  at  7  per  cent,  for  twelve  years  on  cost 

f  land  and  fencing 10,912  00 

cost  of  trees  pljmted  ($15,360)  compounded  at  7  per  cent,  for 

rs '11,059  00 

velve  years -• 1,200  00 

itationfor  eight  years. .••• •••..••• ••• •-•      6,480  00 

lated  total  cost  of  plantation  at  the  end  of  twelve  yean 63,811  00 

bge  ciost  of  the  trees  per  acre  at  the  end  of  twelve  years  will  be  $105.10, 
properly  be  reduced  oy  the  valne  of  the  land  after  the  trees  have  been 
were  planted  aboat  2,600  trees  per  acre,  and  at  the  end  of  twelve  years 
B  of  sufficient  size  to  yield  3,000  fence  posts  per  acre,  worth  at  present 
Dts  each,  or  $450  per  acre.  Already  the  growtn  of  the  trees  is  sufficient 
this  estimate  of  yield.  The  catalpa  (iSfpectoaa),  the  kind  of  tree  planted 
Lineton  plantation,  is  easily  propagated,  rapid  in  growth,  and  is  well 
ts  durability  when  exposed  to  moisture,  which  quality  makes  it  especially 
r  fence  posts  and  railroad  ties.  The  reports  of  Mr.  K.  Douglas,  of  Wan- 
who  planted  the  trees,  and  of  Mr.  G.  C.  Brackett,  who  is  secretary  of  the 
:e  Horticultural  Society,  in  regard  to  their  present  condition,  copies  of 
lave,  give  information  which  I  will  not  take  tine  time  to  duplicate. 

lert  Donglas  makes  the  following  report  of  results  of  his  work 
mting,  for  the  above-named  raikoad  company,  under  date  of 
r  30, 1885: 

MpectfuUy  report  that  the  contract  of  Robert  Douglas  &.  Sons  for  planting 
ting  the  tree-section  at  Farlington,  Kans.,  is  now  completed. 

>er  of  trees  planted  and  cultivated  are  as  follows : 

• 

3d  six  years •••  .••• • • • 57. 50 

dd  five  years • • ••• ••• ....  76. 67 

edfoar  years 106.00 

Dd  four  years 9.50 

Bd  three  years' • 4. 104.00 

Ml  three  years •• •••....• 76.00 

>d  three yeaiii.... • • ••... 14.20 

443.87 

1  over  to  the  company  in — 

Acres. 

:..     100 

75 

200 

375 

18.87  acres  now  ready  to  be  turned  over. 

'  the  trees  now,  and  circumference  of  the  stem  near  the  ground : 


Cironm- 
ferenoe. 


MA. 


Age. 

neigh  t. 

r«arv. 

Ftti. 

ts 

\%  Xo  21 

5 

12        17 

4 

8        14 

3 

6        10 

6 

16        18 

8 

12        17 

8 

0        10 

Inekta. 
12  to  18 
10   16 


8 

6 

10 

10 

6 


12 

» 

15 

13 

0 


e  IS  the  height  in  general,  but  there  are  spots  of  "fi^iimi^''  or  alkali  soil 
rently  the  surface  soil  has  been  removeil  at  some  previous  tinio,  on  which 
kke  a  stunted  growth.  Fortunately,  however,  there  is  very  li ttle  of  this  soil 
that  we  have  planted,  so  that  tiiere  is  not  an  aore  planted  by  us  that  will 
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fall  fliiort  of  the  number  of  trees  required  to  fill  the  oontrMt ;  and  probably  not  5 
acres  in  all  onr  planting  on  which  there  are  not  from  2,500  to  9,600  treee.  Our  ood- 
traot  calls  for  2,000  trees  to  the  acre. 

Tho  forest  is  in  a  very  healthy  and  thrifty  condition,  and  is  in  eyery  way  veij 
promising  for  the  fixture. 

As  forestry  in  this  country  is  yet  in  its  infancy,  and  nearly  every  one  who  has  given 
it  but  a  passing  thought  has  a  theory  of  his  own,  and  as  several  parties  have  come 
to  examine  the  plantation,  and  in  nearly  every  instance  have  contented  themselvtw 
by  riding  around  the  forest  roads,  even  without  getting  out  of  the  carriage  and  walk- 
ing among  the  trees,  and  aa  a  minority  of  these  visitors  have  strongly  rccommendcil 
tho  pruning  of  the  trees,  I  would  here  urgently  caution  the  company,  so  that  tbey 
will  not  be  led  into  the  neat  mistake  and  very  expensive  experiment  of  pmning 
these  trees.  They  were  pCinted  closely  to  avoid  the  necessity  of  pruning.  The  treev 
will  prnne  each  other.  Kven  the  trees  but  six  years  planted  are  now  20  foot  high  on 
the  best  land,  and  have  their  side  branches  smothered  and  dead  up  t6  over  half  their 
height,  so  that  it  would  be  a  groat  waste  of  time,  if  nothing  worse,  to  prune  them 
the  tirst  10  feet  from  the  bottom:  and  it  must  be  apparent  to  any  one  that  it  woald 
be  costly  to  prune  them  up  to  tlie  next  10  feet,  but  in  three  more  years  the  next  10 
feet  will  be  pruned  by  the  same  process  as  the  first  10  feet. 

The  side  branches  are  a  great  advantage  to  the  trees,  support  the  trunk,  fill  np 
and  shade  the  space  between  the  trees,  shading  out  the  weeds,  and  retaimng  tlM 
moisture. 

These  trees  are  making  height  so  fast  that  by  measurement  we  found  leading  shoots 
of  some  of  the  three-year  old  trees  over  6  feet  long,  and  shoots  from  some  of  the  foar- 
year  old  trees  7  feet  long,  showing  that  they  need  all  their  side  branches  to  support 
the  stem;  and  it  may  be  noticed  that  trees  with  the  most  and  strongest  side  branohsi 
are  the  strongest  ana  the  tallest. 

It  is  true  that  to  an  ordinary  observer  looking  in  among  the  trees,  the  dead  lower 
branches  will  have  a  rogged  appearance,  and  aside  from  this,  there  will  be  some  mis- 
shapen and  crooked  trees :  but  these  are  better  standing  than  if  removed,  as  they  af- 
ford shade  for  the  trunks  of  the  adjoining  trees.  They  cost  the  company  nothing, 
and  there  are  over  2,000  perfect  trees  to  the  acre  without  them. 

There  will  always  be  cull- trees,  even  in  the  nursery,  and  such  trees,  with  the  beet 
of  pruning,  will  still  be  culls.  I  would  not  be  understood  as  offering^  the  foregoing 
remarks  as  an  apoloify — very  far  from  it — ^as  it  is  a  surprising  success.  This  plantation 
is  on  a  larger  scale  than  any  other  in  the  country  (unless  it  be  the  one  nearly  adjoining, 
that  we  lately  planted  for  Mr.  Hnnnewell),  and  I  would  most  urgently  advise  that  the 
trees  be  allowed  to  stand  undisturbed,  except  to  trim  up  the  outside  row,  where  the 
branches  extend  out  into  the  forest  roads,  which  is  already  the  case  with  the  first 
plantings,  until  the  first  planting  is  at  least  ten  or  twelve  years  old ;  but  in  the  mean 
time,  if  fence-posts  be  reqdired  within  the  time,  they  can  be  thinned  out  as  wanted, 
without  damage  to  the  plantation. 

If  trees  are  required  for  planting  at  any  of  the  stations  on  the  company's  road,  or 
for  parks  or  other  purposes,  thousands  can  be  taken  out  of  the  three-year  old  trees 
near  the  section-house  without  injury  to  the  plantation ;  and  they  are  now  of  the 
very  best  size  and  condition  for  that  purpose. 

I  would  suggest  that  if  any  are  required  for  such  purpose,  an  experienced  roan 
should  be' employed  to  see  to  tbe  proper  dig^ng  and  planting,  as  this  would  not  only 
be  the  most  successful  but  the  most  economical  way  the  work  could  be  done. 

Mr.  Douglas  makes  the  following  supplemeutarj  report : 


Oirovai' 

near  the 
(round. 


CntaliM 

Black  wahiiit.... 

lilark  cherry 

White  uh 

Box  elder 

Bn  ttemut*  ••"..- . 
Osage  orange.... 
Pecan 


Afe. 

Height. 

Fmmv. 

FttL 

7 

90  to  24 

7 

•4       26 

6 

10       18 

7  or  8 

•4       17 

7      8 

12       18 

7      8 

*8       10 

7      8 

8       17 

7      8 

M        8 

14  to  21 

9 
11 
13 

10    12 


'X7iiieT«B. 


Owing  to  the  Tory  wet  season  probably  the  white  ash.  the  black  walnut,  and  butte^ 
nut  trees  hare  held  their  leayes  well  and  made  a  muon  stronger  growth  than  eyer 
befiire. 
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The  secretary  of  the  Kansas  State  Horticultural  Society,  Mr,  Q.  O. 
Brackett,  also  made  an  examination  c^f  the  forest-tree  plantation  at 
Farlington,  Kans.,  and  made  report  as  follows  to  Mr.  Nettleton,  under 
date  of  September  10, 18&5 : 

CATALFA  SPBGIOSAi  WESTERN  UAKDY. 

(1)  I  foand  the  block  of  three  years  old  in  a  compuct  form  and  with  very  few  fail- 
area  in  the  original  planting.  The  growth  of  these  has  been  remarkably  vi^oroas 
uid  shows  every  evidenoe  of  health  and  a  weU-shaped  body  to  make  a  well-lormed 
tree  for  timber  porpoees.  Many  of  these  measured  3  to  3^  inches  in  diameter  and  6  to 
10  feet  in  heigh^  and  a  current  year's  center  growth  of  nearly  7  feet  in  length  and 
very  stookv. 

(2)  The  block  of  four  years  old  was  fully  equal  in  every  respect  to  the  first,  oonsid- 
Bring  the  age. 

(3)  The  blocks  of  six  and  seven  years'  growth  wiU  compare  favorably  with  the  first 
ind  second,  manv  of  which  meaeafe  from  5  to  8  inches  in  diameter  and  15  to  22  feet 
in  height,  with  finely-formed  bodies.  The  uniform  growth  and  apparent  healthful- 
Hess  is  remarkable,  being  planted,  as  they  are,  on  an  exposed  praine,  with  no  shelter 
JT  protection  other  than  what  their  own  growth  would  afibrd.  In  these  we  have  the 
gratifying  evidence  of  the  adaptability  ot  this  species  to  the  climate  and  soil  of  pralrio 
regions  as  a  forest  tree.  The  present  compact  form  of  these  blocks  also  shows  an  un- 
usual success  by  the  few  failures  in  the  onglnal  number  used  in  the  plantation.  An- 
other point  of  great  interest,  not  onlv  in  these  blocks,  but  in  the  entire  plantation,  is 
the  uncommon  evenness  of  growth  of  the  different  ages,  which  certainly  retfeotis  great 
sredlt  to  the  intelligence  ot  the  management.  The  slight  variations  in  so  remarkably 
few  instances  are  evidently  the  result  of  varying  soil,  and  to  avoid  which  would  have 
been  impracticable,  either  by  care  in  planting  or  after  management,  except  by  special 
meaanres,  and  would  have  been  a  questionable  matter  as  to  the  profitableness  of  such 
sn  undertaking. 

AILANTHUS  QLAJWVUOBJL, 

This  tree  is  generally  used  on  stony  points,  thin  soils,  and  on  the  breaks  of  ravines 
with  good  results.  In  such  locations  its  most  valuable  character  of  wood  is  obtained, 
ss,  when  grown  on  rich  or  bottom  lands,  the  wood  becomes  worthless,  its  durability 
ind  close  texture  is  largely  lost.  This  fact  seems  to  have  been  fully  recognized  by  the 
manager  of  the  Farlington  forests. 

The  block  of  six  yean'  growth  of  this  tree  already  presents  a  fine  forest  appearance, 
many  trees  measuring  from  5  to  8  inches  in  diameter  and  fully  15  to  18  feet  m  height, 
with  straight,  smooth,  and  well-formed  bodies.  There  are  but  very  few  failures  in 
the  original  planting  among  these. 

The  younger  blocks  are  equally  promising,  and  demonstrate  the  usefulness  of  the 
ailanthns  for  exceptional  soUs  on  which  scarcely  any  other  valuable  sort  could  be 
iQccessfhllv  grown. 

The  whole  area  of  this  artificial  forest  shows  a  remarkable  success^  and,*  I  venture 
the  assertion,  has  no  equal  in  the  United  States,  considering  its  magnitude,  and  I  was 
most  agreeably  surprised  to  find  a  work  of  such  proportion  as  fully  a  success  as  that 
of  any  small  plantation  within  my  knowledge.  It  will  stand  any  reasonable  criticism 
without  suffering  in  the  least,  and  should  give  entire  satisfaction  to  all  concerned. 

While  this  undertaking  evidently  was  considered  from  the  point  of  a  paying  in- 
restment  by  the  parties  interested,  it  has  resulted  In  great  benefit  to  the  forestry  in- 
terest of  Kansas.  It  has  demonstrated  practically  the  possibilities  of  our  prairie  lands 
to  produce  forest  trees*  of  at  least  a  very  promising  character  to  supply  the  future 
timber  praduct  required  for  railway  ties,  construction  work,  and  many  other  purposfis 
in  which  a  durable  character  of  wood  is  needed,  and  for  this  alone  our  citizens  should 
feel  under  obligations  to  your  company.  I  have  endeavored  to  present  to  you  a  fair 
uid  reliable  statement,  closely  following  the  facts  obtained  by  personal  examination, 
ftod  Jadging  this  work  from  a  practical  Knowledge  of  forest-tree  growth  in  other  por- 
tions of  our  State. and  as  founa  in  other  prairie  States  to  the  north  and  east  of  Kansas. 

FOBBST  FIBES  OCCASIONED  BT  LOCOMOTITESi 

In  this  connection  the  occurrence  of  forest  fires  occasioned  by  sparks 
from  locomotives  and  their  possible  prevention  properly  comes  up  for 
consideration.  From  careful  inquiry  made  in  preparing  the  last  cen- 
sus it  appears  that  about  one-fourth  of  the  forest  fires  in  the  census 
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year  were  occasioned  by  sparks  from  locomotives.  The  value  of  pre 
erty  destroyed  by  the  forest  ifires  was  estimated  to  be  upwards 
$25,000,000.  The  proportion  of  this  loss  which  was  occasioned  ' 
sparks  from  locomotives  is  not  estimated  in  the  censas  returns,  batt 
loss  thus  suffered  is  too  great  to  be  borne  without  making  all  reasc 
able  efiforta  for  its  prevention  or  at  least  its  great  mitigation.  The  la 
at  present  existing  which  have  for  their  professed  object  the  prevc 
tion  of  fires  occasioned  in  this  way  are  very  inefficient.  There  are  va 
ous  contrivances  for  the  consumption  or  arrest  of  locomotive  sparl 
Some  of  these  are  pronounced  by  railroad  officers  and  engineers  to 
satisfactory  in  completely  attaining  their  object,  while  at  the  sametii 
they  can  be  attached  to  any  engine  at  comparatively  little  expense,  a 
in  the  case  of  some  of  them  their  use  is  said  to  be  attende<l  witl 
diminished  consumption  of  fuel  for  the  same  service.  There  wot 
seem  to  be  no  sufficient  reason,  therefore,  why  all  railroad  compan 
should  not  be  required  by  law  to  provide  their  locomotives  with  e 
cient  spark  arresters. 

TIMBER  THIETES  ON  PT7BLI0  LANDS. 

Vast  quantities  of  timber  continue  to  be  stolen  from  lands  belong! 
to  the  United  States;  and  there  is  reason  to  believe  that  persons  i 
destitute  of  respectability  are  in  collusion  with  the  thieves.  Largo  s 
tions  of  railroads  are  now  being  furnished  with  .ties  and  bridge-timb 
taken,  it  is  said,  from  tlie  public  lands  without  any  warrant  of  law 
right,  and  without  any  compensation.  This  division  has  been  informed 
such  depredations  repeatedly,  and  has  done  what  it  could  to  stop  th* 
by  making  the  facts  known  to  the  Commissioner  of  the  Land  Offi 
the  only  functionary  who  is  authorized  to  prosecute  such  offenders. 

MONTANA  RESERVATION. 

It  is  much  to  be  regretted  that  the  bill  introduced  into  the  Senate 
Mr.  Edmunds,  for  the  permanent  reservation  of  a  forest  tract  in  Mi 
tana,  near  the  headwaters  of  the  Missouri  and  Columbia  Rivers,  did  i 
make  its  passage  through  the  House  of  Representatives  and  becom 
law,  thus  providing  for  all  time  a  regulator  of  those  important  streai 
besides  securing  other  advantages. 

SUSPENSION  OF  SALE  OF  TIMBER  LANDS. 

In  view  of  the  continued  destruction  of  the  timber  on  the  Govemmi 
lands,  and  the  greater  importance  of  preserving  for  permanent  culti 
tion  and  use  such  portions  of  forests  as  are  adjacent  to  the  hcadsprii 
of  rivers,  or  which  may  be  needed  for  climatic  or  other  reasons  c^ 
nected  with  the  general  welfare,  I  repeat  my  conviction  that  a  w 
public  policy  demands  that  the  further  sale  of  timber  lands  belongs 
to  the  United  States  ought  to  be  suspended,  until  a  careful  survey  »h 
ascertain  what  portion  of  them  may  be  disposed  of  without  injury 
the  country,  and  what  ought  to  be  held  permanently  in  a  forest  c 
dition. 

BNOOURAGINO  PROGRESS. 

The  review  of  the  year  is  encouraging.    The  interest  in  the  subj*»<^ 
forestry  has  increased  throughout  the  country.    The  publications  *^i 
Department  by  themselves,  and  yet  more  as  they  have  been  repu  .dsl 
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whole  or  in  part  by  onr  munerouB  newspapers,  together  with  the  dis- 
issions  which  have  taken  place  in  agricnltnral  and  other  conventions; 
kve  extended  the  knowledge  of  the  subject,  and  it  is  one  which  only 
^s  to  be  known  to  awaken  interest,  for  it  is  seen  at  once  to  be  one  of 
eat  importance  to  the  coantry,  bearing  as  it  does  so  manifestly  upon 
1  the  arts,  industries,  and  occupations  of  life. 
Thelestablishment  of  Arbor  Day,  or  tree-planting  day,  already  adopted 
sixteen  of  our  States  and  Territories,  is  one  of  the  most  encouraging 
[;ns  of  the  advancement  of  forestry.  The  extension  of  the  observance 
this  day  throughout  the  country  should  be  urged  by  every  jiroper 
nsideration.  Its  general  establishment  would  be  among  the  most 
recti ve  means  of  creating  a  proper  sentiment  in  regard  to  trees  and 
eir  adequate  protection. 

The  establishment,  of  Arbor  Day  should  enlist  the  children  as  well  as 
lults  in  its  observance.  While  tiie  principles  and  practice  of  forestry 
ould  be  taught  with  sciei.tific  completeness  and  precision  in  our  agri- 
itural  and  other  colleges  and  experiment  stations,  the  pupils  in  onr 
mmon  schools  should  be  taught  the  elements  at  least  of  vegetable 
lysiology,  though  in  a  simple  and  untechnical  manner.  They  may 
3II  be  encouraged  to  plant  trees  and  flowering  shrubs  around  the 
bool-house  and  in  its  vicinity.  They  can  easily  be  led  to  watch  their 
owth,  and  so  doing,  they  will  become  interested  in  them  and  be  ready 
protect  them.  Becoming  interested  in  these,  which  will  seem  to  be 
some  sense  their  own,  they  will  soon  be  interested  in  other  trees,  com- 
iring  them  one  with  another  and  noting  their  points  of  agreement  and 
fierence,  especially  if  the  helpful  guidance  of  a  teacher  is  given  them, 
ley  will  thus  be  led  in  a  most  pleasant  way  into  the  observation  and 
Lidy  of  natural  objects,  than  which  there  is  no  more  useful  study,  and 
this  way  we  might  hope  to  have  soon  a  generation  who  will  be  tree 
otectors  instead  of  destroyers.  In  some  European  countries  the  law 
(luires  every  school-house  to  be  so  situated  and  to  have  such  a  space 
ground  connected  with  it  as  to  admit  of  the  planting  of  a  grove  of 
^es  about  it.  Why  should  not  our  legislation  be  as  wise? 
But  with  the  encouragement  we  have  from  an  increased  knowledge 
d  an  awakened  interest,  and  hopeM  as  the  prospect  seems  to  be,  the 
i8te  of  our  forests  goes  on  still  with  little  if  any  abatement,  except 
lere  complete  exhaustion  makes  ftirther  destruction  impossible.  *  Little, 
anything,  has  yet  been  done  to  check  the  annual  destruction  by  fires 
lich  so  often  ravage  our  woodlands.  The  ax  of  the  lumberman  is  also 
[Checked.  As  the  trees  in  one  region  are  swept  away,  the  virgin  for- 
ts in  another  are  invaded  by  an  army  of  ax-men,  which  carries  destruc- 
m  before  it  Although  the  lumber  market  is  now  overstocked,  the 
ospect  is  that  more  trees  will  be  felled  during  the  present  winter  than 
3re  cut  during  the  last  one. 

Every  consideration,  therefore,  urges  us  to  engage  in  the  work  of 
&e-planting,  and  to  do  what  we  can  to  prevent  the  unnecessary  de- 
ruction  of  our  existing  forests.  The  great  interests  of  agriculture, 
annfactures,  and  commerce  call  for  such  action.  The  health  and 
»mfort  of  the  people  call  for  it  True  economy  also  calls  for  it,  and 
lis  whether  looked  at  in  the  large  view  and  with  reference  to  the  gen- 
al  welfare  or  to  the  interest  of  the  individual.  The  cultivation  of 
ees  is,  almost  everywhere,  one  of  the  surest  sources  of  income.  There 
re  many  tracts  of  land  in  all  parts  of  the  country,  even  in  the  prairie 
tates  and  the  rich  river  valleys,  which  can  be  made  so  useful  and  prof- 
able  in  no  other  way  as  by  devoting  them  to  the  growth  of  trees.  To 
aaid  them  from  the  incursions  of  animals  is  sufficient,  ofteui  to  con- 
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vert  them  into  forests  by  natural  growth.  Seedliogs  are  now  offered 
for  sale  by  niimerons  treecaltlvators  at  snch  prices  that  the  cost  ti  the 
planter  is  insignificant  A  few  years  of  onltlvation,  with  the  ground 
t)roperly  prepared  and  the  trees  set  closely  together,  will  secure  sutih  a 
growth  as  will  shade  the  ground,  prevent  the  springing  up  of  weeds, 
and  obviate  the  need  of  further  care.  The  trees  will  grow  while  the 
planter  sleeps  or  is  engaged  in  his  ordinary  work.  The  thinnings  re- 
quired from  time  to  time  to  give  the  expanding  trees  the  needful  room 
for  best  development  will  amply  repay  all  cost  of  planting  and  oa^ 
and  the  grove  or  forest,  once  established^  may  be  a  source  of  steady  ajd 
perpetual  income.  The  facts  so  abundantly  set  forth  in  the  reports  of 
many  of  our  horticultural  and  agricultural  societies,  as  well  as  those 
attested  on  every  hand,  leave  no  doubt  as  to  the  feasibility  and  profit 
ableness  of  tree-planting  wherever  it  has  been  engaged  in  judiciously. 

N.  H.  EQLBSTOIf, 
Chief  of  Division  of  Forestry. 

Hon.  NOEXAN  J.  OOLMAN, 

Commissioner, 
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INTRODXJCTION. 

3nt :  I  hare  fhe  honor  to  present  herewith  mj  annaal  rei>ort  for  the 
ir  1885,  and  take  the  liberty  in  doing  ao,  not  only  to  call  attention  to 
ne  of  the  subjects  of  which  it  treats,  but  also  to  briefly  review  the 
rk  of  the  Division  during  the  year,  with  a  view  of  pointing  oat 
erein  it  may  in  the  future  be  facilitated  and  improved, 
[n  the  report  of  work  in  silk  culture  will  be  found  some  statements  as 
the  distribution  of  mulberry  trees  and  the  distribution  of  eggs.  I 
re  also  discussed  the  question  of  home-raised  vs.  imported  eggs.  Up 
the  present  year  the  Department  has  been  in  the  habit  of  pnrchas- 
:  for  distribution  eggs  fh>m  abroad  which  could  be  guaranteed  as 
md,  for  the  simple  reason  that  there  were  no  persons  engaged  in 
sing  eggs  in  this  country  who  were  competent  to  apply  the  Pasteur 
thods  so  as  to  guarantee  their  freedom  from  pibrine.  A  great  many 
nplaints,  however,  were  made  against  this  course,  and  it  was  charac- 
iaed  as  unpatriotic.  Hence  the  present  year  we  have  obtained  all  the 
^  needed  for  distribution  next  year  from  home  raisers.  The  ez- 
ination  of  these  eggs  has  entailed  a  vast  amount  of  additional  labor, 
ch  of  it  of  a  minute  microscopic  character  requiring  great  care,  so  that 
)  eggs  have  really  cost  us  a  great  deal  more  than  they  would  have 
t  if  purchased  from  abroad.  More  dissatisfaction  has  resulted  from 
8  attempt  to  secure  eggs  from  our  own  raisers  than  from  the  other 
torn,  for  a  number  of  parties  who  have  sent  on  eggs,  expecting  to  be 
d  for  them,  have  had  them  returned  because  they  were  found  to  be 
:)rinous,  and  in  all  such  instances  the  parties  have  BuiTered  keen  dls- 
pointment :  hence  I  seriously  doubt  whether  it  is  best  to  pursue  this 
ir^e  in  the  future. 

[n  view  of  the  great  precaution  .necessary  in  disseminating  sound 
^  I  have  deemed  it  desirable  to  devote  some  space,  not  0UI3"  to  the 
Lcidation  of  this  matter,  but  to  the  proper  means  of  wintering  the 
gs,  as  a  great  many  of  our  correspondents  who  have  receiveil  eggs 
ve  really  lost  them  from  premature  hatching  or  other  causes.  In 
iw  of  the  importance  of  the  subject  I  have  also  devoted  some  space 
the  two  chief  diseases  that  affect  silk- worms,  vSz^piMne  and  fiach- 
i«,  explaining  the  symptoms  and  nature  of,  as  well  as  the  treatment  for, 
ch.  Full  knowledge  and  experience  on  these  jKiints  are  very  essen* 
il  to  successful  silk-raising,  and  I  find  that  the  want  of  information 
K>Q  the  subject  is  very  general. 

But,  after  all,  the  chief  question  that  will  be  asked  and  is  being  asked 
reference  to  silk  culture  is,  <<  Can  it  be  made  profitable,  and  to  what 
tent  are  the  efforts  now  being  made  by  the  Department  likely  to  es- 
blish  the  industry  on  a  firm  basis  Y"    It  is  not  necessary  that  I  should 
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repeat  here  the  arguments  that  have  been  set  forth  in  former  reports 
or  in  my  Manual  on  the  Silk  Worm,  a  revised  edition  of  which  is  in 
preparation. 

In  your  report  to  the  President  you  have  well  stated  the  requirements 
essential  to  the  permanent  establishment  of  this  industry,  and  it  Lb 
evident  to  all  who  have  given  the  subject  attention  that  a  home  market 
tor  the  cocoons  (and  this  means  the  successful  and  profitable  running 
of  filatures)  is  the  sine  qua  non  of  successful  silk  culture.  Whatever  the 
advantages  of,  or  inducements  to,  silk  culture  may  be,  itcannot  be  denied 
that  the  industry  will  never  become  important  so  long  as  there  is  little 
or  no  profit  in  it,  and  the  experience  of  the  Division  is  that  the  larger 
number  of  those  who  apply  for  information  and  assistance  and  for  eggs 
abandon  their  efforts  after  the  first  year,  because  of  disappointment  aud 
discouragement  I  would,  therefore,  more  particularly  call  attention 
to  the  statements  of  cost  of  production  at  Philadelphia  and  "New  Or- 
leans, under  the  patronage  and  with  the  assistance  of  the  Department 
It  will  be  seen  that  the  outcome  is  not  very  encouraging,  even  omitting 
the  items  of  ofiQce  expenses,  rent,  interest  on  and  repairs  of  plant,  and 
cost  of  steam  power,  which  do  not  enter  into  these  estimates.  It  should 
be  remembered,  however,  that  it  is  only  in  the  operation  of  a  filature  of 
considerable  size  that  profit  is  attainable.  Where  the  unproductive 
expenses  above  mentioned  form  a  large,  proportion  of  the  total  cost  of 
running  the  establishment,  as  in  the  New  Orleans  experiment,  the  re- 
sults obtained  cannot  be  otherwise  than  deceiving.  It  is  worthy  of  ob- 
servation, also,  that  the  price  of  reeled  sUk  has  greatly  advanced  since 
the  calculations  were  made,  so  that  with  prices  quoted,  at  this  writing, 
the  loss  would  be  much  less. 

It  is  more  than  probable  that  no  decisive  results  will  be  reached  until 
a  filature  of  at  least  twelve  basins  of  SerrelPs  automatic  reeler  can  be 
erected  at  some  point  where  the  details  can  be  watched  and  controlled 
by  myself  and  assistants^  and  conducted  for  at  least  two  years  on  strictly 
business  principles.  Though  such  an  establishment  might  be  unpro- 
ductive of  profit,  it  would  at  least  enable  me  to  discover  and  point  oat 
more  satisfactorily  than  heretofore  the  precise  difficulties  in  the  way  of 
profitable  reeling  in  the  United  States.  ThesC'  features  could  be  thor- 
oughly studied  and  it  would  then  be  seen  whether  they  were  of  such  a 
nature  that  they  could  be  bettered  by  time  and  experience,  or  such  as 
are  unavoidable  under  the  conditions  of  labor  found  in  our  country. 
I  question  the  wisdom  of  expending  money  in  continuing  such  work  as 
has  been  performed  during  the  past  year.  It  has  been  productive  of 
but  one  great  good,  and  that  is  the  formation  of  a  partial  market  for 
American  cocoons. 

But  this  market  is  in  its  very  nature  artificial ;  t.  e.,  it  will  cease  to 
exist  when  the  support  of  the  Government  is  withdrawn.  One  diillculty 
that  I  have  had  in  carrying  on  the  experiments  on  a  thorough  busi- 
ness basis  lies  in  the  fact  that  while  the  Government  can  expend  in  ex- 
perimentation and  salaries  and  plant,  the  statutes  prevent  the.  utiliza- 
tion of  whatever  income  results  from  the  reeled  product.  Unless,  there- 
fore, the  Serrell  reel  be  thoroughly  tried,  it  were  best  for  the  Depart- 
ment to  leave  the  filature  problem  to  private  enterprise  and  devote 
its  efforts  to  those  scientific  problems  involved  in  the  work,  and  to 
the  dissemination  of  information,  silk-worm  eggs^  &c.,  as  has  been 
the  custom  in  the  past.  In  other  words,  the  Division  should  become  a 
center  or  school  of  information  and  experiment  in  all  directions  that 
might  lead  to  increase  of  knowledge  in  reference  to  the  industry  and 


.  BEPOBT  OF  THB  ENTOMOLOGIST  209 

thus  snpplj  a  constant  demand,  which  will  oontinae  whether  silk  cnlt- 
ore  spreads  and  becomes  profitable  or  not.  The  business  side  of  the 
problem  woald  then  find  normal  development.  Finally,  the  experience 
of  the  past  two  years  confirms  the  views  expressed  as  to  the  difficulty 
of  iiermanently  establishing  silk  culture  so  long  as  our  tariff  laws  are 
against  it  Any  stimulus  given  to  it  must  needs  be  temporary,  and 
the  substantial  way  of  encouraging  the  industry  is  by  imposing  an  im- 
port duty  on  the  reeled  silk  from  foreign  countries.  This  is  essentially 
the  view  which  I  expressed  a  year  ago  in  the  following  words :  • 

'^  For  fifteen  years,  now,  I  have  carefully  watched  all  that  has  been 
done,  and  have,  in  my  feeble  way,  aided  to  promote  the  industry,  and 
have  seen  one  effort  after  another  to  establish  it  on  anything  like  au 
extensive  scale  fieiil,  and  always  for  the  reason  that  capital  and  ordinary 
labor  can  find  more  profitable  employment.  In  studying  the  status  of 
the  industry  in  South  France  the  past  summer,  I  was  also  surprised 
to  find  it  languishing  and.  as  Professor  Maillot,  who  has  charge  of  the 
sericultural  station  at  Montpellier,  assured  me,  for  the  same  reason 
that  it  had  hitherto  failed  with  us,  viz.,  inability  to  compete  with  the  silk 
produced  by  the'  cheaper  labor  of  other  countries,  and  especially  of 
China  and  Japan.  If  the  French  silk-grower  cannot  well  cope  with  this 
competition  with  the  price  of  ordinary  labor  at  3  francs  for  men  and  1^ 
francs  for  women,  how  can  we  expect  toY  The  chief  hope,  in  addition 
to  the  advantages  we  possess,  as  set  forth  in  the  preface  to  the  second 
edition  of  my  manual,  is  in  the  Serrell  reeling  machine,  which,  if  it  fulfil 
its  present  x^romises,  will  revolutionize  the  silk  industry  and  greatly 
subordinate  the  question  of  labor.  It  is  in  this  direction,  then,  that 
there  is  hope,  and. fuller  consideration  of  it  will  be  found  in  the  report.'' 

In  how  far  the  Serrell  machme  may  be  looked  to  for  overcoming  our 
difficulties  on  the  present  basis  of  importation  of  the  reeled  silk  ^l  be 
found  set  forth  in  the  present  report 

Daring  the  year  destructive  locusts  have  attracted  an  unusual  share 
of  attention,  and  I  have  devoted  some  time  to  their  consideration.  The 
injury  in  California  has  been  due  to  a  species  {Melanoplus  devastator) 
hitherto  not  known  to  be  particularly  injurious,  and  one  closely  allied 
to  oar  Bocky  Mountain  species  {MelanopliM  spretus).  Both  of  these  will 
be  fonnd  treated  of  in  the  following  pages,  as  also  the  non-migratory 
species  which  have  been  extensively  abundant  during  the  year.  The 
sabject  was  sufficiently  important  to  justify  special  investigation,  and 
Messrs.  D.  W.  Coquillett,  Lawrence  Bruner,  and  Albert  Koebele  were 
each  engaged  to  make  such  investigations  whether  in  California  or  in 
the  Northwestern  States.*  Their  reports  are  included. 

Among  the  other  events  that  have  been  prominent  during  the  year  in 
applied  entomology  are  the  ravages  to  onions  of  the  Dark-sided  Cut- 
worm {Agrotis  messoria)  around  Goshen,  N.  Y. ;  the  injury  to  leatlter 
and  boots  and  shoes  by  the  '^  Leather-beetle  "  {Dermeates  fmlpinus) ;  the 
widespread  injury  to  most  garden  vegetables  and  to  com  and  cotton  by 
the  Garden  Web-worm  (Eurycreon  rantafw):  the  local  irgury  to  straw- 
berries on  Long  Island  by  the  Strawberry  Weevil  (Antho7u>mu8  muson- 
2tt«),  and  at  Meriden,  Conn.,  of  the  Pear  Midge  (Diplosis  nigra).  This  last- 
named  sx)ecies  furnishes  a  good  illustration  of  an  insect  evidently  re- 
cently introduced  and  yet  confined  to  a  very  restricted  area.  In  view  of 
the  vast  loss  which  such  introduced  insects  have  occasioned  in  the  last 
twenty-five  years  in  different  parts  of  the  country,  and  the  way  in  which 
they  have  spread  from  their  points  of  introduction,  it  is  greatly  to  be 
regretted  that  the  Department  has  not  some  means  of  stamping  out  such 
a  locaUzed  introduced  pest,  and  of  thus  preventing  its  spread  over  the 
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• 

whole  country.  The  cose  is  parallel  to  that  of  a  localized  oonta^ous 
disease  amoDg  animala,  and  I  wonld  recommend  it  to  your  careful  con- 
sideration. 

Several  other  Bubjects  are  treated  of  in  the  Beport|  bnt  no  insect  oocu- 
pied  quite  so  much'  attention  during  the  year  as  the  Periodical  Cicada, 
i'vvo  extensive  broods  of  this  insect  appeared,  and  in  view  of  the  interest 
in  tlio  subject  I  have  thought  it  worth  while  to  discuss  it  at  some  length, 
r  have,  therefore,  under  various  subheads,  given  some  statements  ot 
well-known  facts,  together  with  a  number  of  observations  and  some  ex- 
periments unrecord^  prior  to  the  present  year.  I  would  espeMOiaUy  call 
the  attention  of  the  reader  to  the  map  illustrating  the  distribution  of 
the  two  broods  and  to  the  summary  of  the  chronological  history  of  all  the 
different  broods  known,  and  will  be  thankful  for  any  data  firom  any  cor 
respondent  in  reference  to  the  same. 

On  the  whole  the  season  has  been  one  of  marked  activity  in  certain 
special  directions,  and  the  routine  work  of  the  I^ivision  has  greatly  in- 
creased. The  amount  of  the  routine  work  may  be  gathered  from  the  fact 
that  over  7,500  letters  have  been  received  and  answered  during  the  year, 
exclusive  of  answers  to  circulars  sent  out.  Some  new  lines  of  investi- 
gation have  also  been  begun.  Ohief  among  these  is  that  pertaining  to 
economic  ornithology. 

The  work  of  this  Division  touches  intimately  on  varioos  other  brandhes 
of  zodlogy.  but  on  none  more  than  on  ornithology.  Pew  injurious  insects 
can  be  well  and  ftdly  considered  without  reference  to  their  liability  to 
be  devoured  by  various  natural  enemies,  and  especially  birds.  The  in- 
terrelation between  birds  and  insects  is  a  theme  which  necessarily  int6^ 
ests  any  one  who  ftdly  appreciates  all  the  bearings  of  applied  entomology, 
and  I  have  for  some  time  deshred  to  take  up  the  subject  as  part  of  the 
work  of  the  Division.  How  complicated  these  relations  are  is  rendered 
obvious  by  the  excellent  work  done  in  this  line  by  Prof.  8.  A.  Forbes, 
State  entomologist  of  Illinois,  and  by  Mr.  P.  H.  King,  in  his  report  on 
economic  relations  of  Wisconsin  birdsi  made  under  the  direction  of  tiie 
geologist  of  Wisconsin. 

Hitiherto  these  investigations  have  been  undertaken  either  by  private 
individuals  or  under  State  aid.  Last  winter  t^e  American  Omitholo* 
gists'  Union,  a  body  organized  some  two  years  ago,  petitioned  OongresB 
to  appropriate  means  for  such  investigations  by  the  National  Oovem- 
ment,  and  an  appropriation  of  $5,000  was  finally  obtained,  and  this  Di- 
vision charged  with  carrying  on  the  investigation.  The  chief  interest 
which  the  farming  commuuity  has  in  this  work  is  in  reference  to  the 
food-habits  of  birds,  though  the  inquiry  will  cover  all  questions  of  an 
economic  nature  relating  to  North  American  ornithology,  and  especially 
bird  migrations  and  geographic  distribution.  In  planning  the  work  I 
have  taken  charge  of  that  part  relating  to  food-habits,  because  of  its 
intimate  entomological  bearings ;  while  Dr.  G.  Hart  Merriam,  aided  by 
Dr.  A.  K.  Fisher,  will  take  charge  of  all  the  other  phases  of  the  inquiry. 

For  the  last  two  years  the  American  Ornithologists'  Union  has  uuuir 
bird  migration  and  geographic  distribution  the  subject  of  special  invtv^ 
ligation,  and  has  secur^  the  voluntary  services  of  some  fourteen  bun 
(Ired  observers.  Dr.  Merriam,  as  secretary  of  the  Union  and  chairmiiu 
of  the  committee  on  migrations,  has  been  able  to  secure  the  services  of  a 
large  number  of  these  observers  in  the  Department  work.  Much  is  thus 
gained  by  co-operating  with  said  Union.  The  work  was  begun  only  on 
the  Ist  of  July,  and  no  formal  report  of  results  has  yet  been  prepared, 
as  the  gathering  of  material  and  the  examination  of  birds'  stomachs 
necessanly  involve  a  great  deal  of  preparatory  labor.    A  bulletin  on 
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Bird  Migration  in  the  Mississippi  Yalley  has,  however,  been  prepared 
by  Prof.  W.  W.  Cook,  aided  by  Mr.  Otto  Widman  and  Prof.  D.  E.  Lantz, 
and  will  be  published  as  Bulletin  10  of  the  Division. 

The  principal  ways  of  getting  information  desired  must  be  (a)  by  per- 
sonal observation  of  field  agents:  (b)  by  the  co-operation  of  Intelligent 
observers  on  the  farm,  and  in  field,  orchard,  and  forest,  in  all  parts  of  the 
conn  try ;  (o)  by  the  collection  and  analysis  of  stomach  contents,  and  {d) 
by  the  collation  of  what  has  already  been  published  on  the  subject. 
With  these  objects  in  view,  circulars  and  schedules  have  been  prepared 
and  sent  out  to  about  one  thousand  of  the  regular  observers  of  the 
American  Ornithologists'  Union,  to  the  editors  of  agricultural  papers 
and  periodicals  throughout  the  country,  and  to  a  large  number  of  far- 
mers. Keplies  nre  coming  in  very  fast,  and  a  special  bulletin  devoted 
to  this  branch  of  the  inquiry  will  soon  be  prepared. 

The  collection  of  birds'  stomachs  has  already  resulted  in  the  accumu- 
lation o#more  than  fifteen  hundred  bottles  of  gizzard  contents,  and  it 
will  take  a  great  deal  of  the  time  of  the  Division  to  have  them  properly 
examined  and  determined.  In  order  to  secure  exact  data  concerning 
each  bird  whose  stomach  is  preserved,  blank  forms,  asking  for  the  num- 
ber, name  of  the  bird,  sex,  date,  hour  of  killing,  locality,  character  oi 
place  where  killed,  name  of  collector,  and  remarks,  were  sent  to  all  col- 
laborators. The  very  cursory  examination  made  at  the  time  of  collect- 
ing this  material  has  developed  facts  before  unsuspected,  and  results  of 
importance  may  confidently  be  anticipated  from  its  final  elaboration. 

Another  investigation  added  to  the  Divisional  work  during  the  year 
has  been  in  relation  to  bee  culture,  which  has  hitherto  received  little  or 
no  attention  in  the  Department.  The  first  work  required  of  this  Division 
by  the  farmers  of  the  country  was  the  protection  of  their  crops  from  in- 
sect ravages.  Hence  the  chief  energies  of  the  Division,  since  under  my 
direction,  have  been  devoted  to  the  improvement  of  insecticide  appli- 
ances and  the  discovery  of  improved  insecticides,  as  ^ell  as  to  thorough 
investigation  of  the  chief  insects  injurious  to  vegetation.  As  some  of 
Uiese  have  been  completed  or  are  drawing  to  a  close,  I  am  able  to  devote 
more  time  to  new  fields.  Apiculture,  as  an  important  branch  of  econ- 
omic entomology,  deserves  attention,  and  there  are  some  questions  which 
the  Department  can,  perhaps,  better  consider  than  private  individuals 
or  associations.  Mr.  Nelson  W.  McLain  was,  therefore,  appointed  as 
special  apicultural  agent  of  the  Division.  His  headquarters  have  been 
at  Aurora,  III.,  a  locality  which  is  well  suited  for  the  work. 

Among  the  subjects  which  I  desire  to  have  investigated  in  addition 
to  some  of  more  purely  scientific  interest,  are  the  following: 

(1)  To  secure  the  introduction  and  domestication  of  such  races  of  bees 
aa  are  reported  to  possess  desirable  traits  and  characteristics ;  to  test 
tbe  claims  of  such  races  of  bees  as  to  excellence,  and  to  prove  by  ex- 
periments their  value  to  the  apicultnrists  of  the  United  States,  and  their 
adaptation  to  our  climate  and  honey-producing  flora. 

(2)  To  make  experiments  in  the  crossing  and  mingling  of  races  already 
introduced,  and  such  as  may  hereafter  be  imported,  and  by  proper  ap- 
plication of  the  laws  of  breeding  endeavor  to  secure  the  type  or  types 
beat  adapted  by  habit  and  constitution  to  uses  of  practical  bee-keepers 
in  the  United  States. 

(3)  To  make  experiments  in  the  methods  of  artificial  fertilization,  and, 
if  possible,  demonstrate  the  best  process  by  which  the  same  may  be 
tKcomplished. 

(4)  To  study  the  true  cause  or  causes  of  diseases  yet  imperfectly  un- 
derstood, and  the  best  methods  of  preventing  or  curing  such  difiAaa^su 
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(5)  To  obtain  incontestiblo  results  by  intelligent  experiments  on  scien- 
tific methods,  as  to  the  capacity  of  bees,  under  exceptional  circum- 
stances, to  injure  fruity  i.  e.^  to  set  at  rest  the  ever-discussed  questioa 
of  bees  vs,  fruit. 

A  report  from  Mr.  McLain  is  published  with  the  other  reports  of 
agents,  wherein  interesting  discussions  will  be  found  on  various  subjects, 
such  as  economy  in  the  production  of  wax,  on  wintering  bees,  but  ])ar- 
ticularly  on  artificial  fertilization  and  on  the  question  of  bees  vs.  fruit. 

The  question  as  to  whether  bees  really  injure  fruit  or  not  at  first  haml 
is  one  that  has  been  strenuously  argued  pro  and  con,  and  the  position 
taken  has  been,  without  much  doubt,  more  or  less  influenced  by  the  in- 
terest of  the  writer,  the  fruitgrower  as  a  rule  taking  the  affirmative  and 
the  beekeeper  the  negative  position.  The  difficulty  of  getting  unbiased 
results  has  been  great,  because  of  the  difficulty  in  producing  at  will 
those  exceptional  conditions  under  which  injury  to  fruit  has  been  ordi- 
narily reported,  and  I  beheve  that  never  before  have  the  same  pains  and 
care  been  expended  on  an  experiment  as  have  been  given  by  Mr.  McLain 
in  that  he  reports,  the  methods  and  precautions  in  which  I  have  per- 
sonally examined,  endeavoring  to  provide  for  all  possible  contingencie& 
The  experiments  show  pretty  conclusively  that  bees  do  not  injure  froit 
at  first  hand,  and  this  fact  is  in  keeping  with  the  structure  of  the  man- 
dibles as  compared  with  those  of  wasps  ( Vetpida)  which  are  generally 
charged  with  the  real  injury. 

Mr.  McLain  also  gives  some  figures  to  show  the  great  importanoeof 
apiculture,  and  while  there  is  need  for  more  careful  statistics  of  Uiis 
industry,  I  believe  these  can  better  be  obtained  through  the  agency  of 
the  statistical  Division  of  the  Department  than  through  this  6i>ecial 
agency. 

So  far  as  the  limits  allowed  for  this  report  have  permitted,  I  have 
added,  under  the  title  of  "Notes  of  the  year,"  brieier  references  to  a 
few  of  the  insects  that  have  attracted  attention,  as  evidenced  by  the 
correspondence  of  the  Division. 

The  labors  of  Mr.  H.  6.  Hubbard,  on  the  insects  affecting  the  orange 
tree,  have  been  concluded  in  Florida,  and  his  report  has  been  prepared 
and  the  page  proof  all  read,  and  since  last  September  the  whole  work 
has  been  waiting  to  be  put  to  press.  The  fourth  Report  of  the  U.  S. 
Entomological  Commission,  viz.,  my  final  report  on  the  Cotton-worm 
and  Boll: worm,  has  also  been  completed  since  last  summer,  and  is 
slowly  going  through  the  press. 

Dr.  Packard  has  continued  his  special  work  on  forest  insects,  his 
summer  investigations  having  been  made  chiefly  in  Maine.  A  brief 
report  from  him  on  some  of  the  insects  studied  is  included. 

Mr.  Lawrence  Bruner,  in  addition  to  the  special  work  upon  which  he 
has  reported,  has  continued  work,  in  conjunction  with  myself,  on  the 
family  of  destructive  locusts  {Acrididce)^  and  otherwise  to  act  as  agent 
of  the  Division  at  West  Point,  Nebraska. 

Prof.  Herbert  Osborn  has  been  appointed  to  represent  the  Division 
at  Ames,  Iowa,  and  Miss  M.  E.  Murtfeldt  and  Mr.  J.  G.  Barlow  have 
made  special  investigations  during  the  summer. 

The  exhibit  of  economic  entomology  prepared  for  the  New  Orleans 
Ex])OBition  has  been  returned.  The  injury,  unavoidable  in  the  trans- 
porUUion  of  such  fragile  objects,  has  been  made  good,  and  the  collection 
deposited  in  the  National  Museum  for  permanent  keeping,  in  accord- 
ance with  the  policy  hitherto  adopted  by  the  Division  in  reference  to 
museum  material.    I  may  state  in  this  connection  that,  with  a  view  of 
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bailding  up  a  valaable  national  collection  of  insects,  I  have  donated 
my  own  private  collection  to  said  National  Mnsenm,  and  shall  bcDd  tny 
Bfforts,  as  entomologist  of  the  Department,  to  increasing  it,  feeling 
that  by  thus  co-operating  with  said  mnsenm  the  Department  will  al- 
ways have  easy  access  to  a  reference  collection,  snch  as  it  wonld  be  im- 
possible or  unsafe  to  accumulate  in  bur  own  building,  because  of  the 
want  of  accommodation,  and  the  inflammable  nature  of  the  structure. 
In  conclasion,  I  wonld  again  refer  to  the  want  of  greater  facilities  for 
the  publication  of  the  results  of  the  work  of  the  Division.  The  limited 
space  allowed  in  the  Annual  Report  is  insufficient  to  lay  before  the  pub- 
lic the  results  of  the  work  in  detail,  and  we  are  seriously  hampered  for 
the  means  of  publishing  any  extended  volumes  requiring  full  illustra- 
tions. 

A  bulletin  on  the  Periodical  Oicacla,  one  treating  of  certain  parasites 
of  injurious  species,  and  another  on  the  imported  Elm  Leaf-beetle,  have 
been  published  during  the  year,  and  several  others  are  ready  for  publi- 
oation  or  in  preparation.  One  part  of  the  work  on  insecticides,  men- 
bioued  in  my  last  report,  has  been  finished  and  only  needs  revision. 

Unless  the  special  printing  fuud  of  the  Depnrtment  be  greatly  in- 
sreased,  such  works  as  the  last-mentioned  can  be  published  only  when 
ordered  by  Congress.    Yet  when,  a  year  ago,  yoar  pre<lecessor  asked  to 
liave  two  monographs  from  this  Division  ortlered  by  Congress,  the  Sen- 
ate committee  on  printing  declined  to  ortler  the  same,  on  the  ground  that 
it  did  not  wish  to  establish  a  precedent  for  the  publication  of  such  mono- 
l^phs  by  this  Department.   One  of  these,  viz.,  that  by  Dr.  8.  W.  Willis- 
ton,  on  the  SyrphidcB  (a  family  of  two- winged  flies  of  considerable  import- 
ance to  the  farmer  because  of  their  being  essentially  predaceous)  will, 
therefore,  necessarily  be  published  elsewhere.    I  can  see  no  reason  why 
this  Department  should  not  extend  its  usefulness  and  promote  scientific 
agriculture  by  the  publication  of  more  elaborate  memoirs,  as  the  other 
scientific  Departments  of  the  Government  do.    So  far  as  the  Entomo- 
logical Division  is  concerned,  I  have  for  some  time,  as  expressed  in 
previous  reports,  felt  the  desirability  of  issuing,  from  time  to  time, 
monographs  that  shall  do  credit  to  the  Division,  and  would  urge  that 
steps  be  taken  to  establish  this  precedent.    In  addition  to  the  special 
bulletins  it  would  also  be  very  desirable,  as  recommended  in  my  report 
for  IH8I-^82,  to  issue  a  periodica]  or  serial  bulletin  that  would  set  before 
the  public,  at  stated  intervals,  while  it  is  fresh,  the  gist  of  the  more  im- 
portant investigations  and  facts  of  interest,  as  elicited  in  the  corre- 
spondence and  work  of  the  Division. 

Tbe  office  force  remains  essentially  the  same  as  a  year  ago.  Dr.  Bar- 
nard has  been  relieved,  and  Mr.  Otto  Lugger,  of  Baltimore,  appointed. 
Ur.Mann  has  continued  work  on  the  bibliography  of  economic  entomol- 
ogy, and  Mr.  Koebele  is  temporarily  stationed  at  Alameda,  Cal.  I  take 
pleasore,  in  conclusion,  in  acknowledging  the  efficient  services  of  Mr. 
Philip  Walker,  in  the  sericoltural  work,  and  the  aid  of  my  first  assist- 
ant, Mr.  Howard,  and  of  Mr.  Schwarz  and  Mr.  Pergande,  both  in  the 
rontine  work  and  in  preparing  this  report.  The  drawings,  as  hitherto, 
have  been  prepared,  where  not  otherwise  stated,  either  by  Mr.  Marx  or 
Miss  Sullivan,  with  my  correction  and  supervision. 
Bespectfully  submitted,  December  24^  18M». 

0.  V.  RTLET, 

JEhitamologisL 

Hon.  'SOBMJkJS^  J.  COLMAK, 


\ 
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SILK  CULTURE. 

Since  oar  last  annnal  report  was  submitted  the  work  of  the  Division 
in  enconraging  and  developing  silk  caltare  has  been  continacd  with 
the  additional  clerical  force  which  the  appropriation  in  favor  of  the  in- 
dustry made  it  possible  to  employ.  Three  hundred  ounces  of  Hilk-worm 
eggs  were  purchased  in  France  and  received  in  Washington  m  December 
of  1884.  During  the  first  three  months  of  the  present  year,  these  eggs 
were  distributed  among  eight  hundred  and  fifty  applicants,  inhabiting 
almost  every  State  in  tiie  Union.  By  far  the  largest  number  of  appli- 
cations came  from  Illinois,  while  Kansas,  Louisiana,  and  Ohio  testified 
strongly  to  the  interest  felt  in  the  industry.  £ggs  were  distributed  in 
packages  of  one-twentieth  of  an  ounce,  one-tenth  of  an  ounce,  and  larger 
quantities,  the  apportionment  being  made  with  due  consideration  of  the 
experience  of  the  applicant  and  the  silk- worm  food  accessible.  Through 
ignorance  of  the  art  of  raising  silk- worms,  many  have  asked  for  much 
larger  quantities  of  e^^^s  than  they  could  possibly  raise  in  their  inex- 
perience. For  these  we  have  been  obliged  to  judge  in  what  may  have 
seemed  an  arbitrary  manner,  and  they  have  always  received  but  a  small 
quantity.  This,  while  not  enough  to  insure  profit,  has  been  quite  suffi- 
cient to  enable  the  raisers  to  acquire  some  of  that  experience  without 
which  no  industry  can  be  successfully  carried  on. 

DISTRIBUTION  OF  MULBERRY  TREES. 

The  Division  has  co-operated  with  the  superintendent  of  gardens  aad 
grounds  in  the  distribution  of  some  eight  thousand  mulberry  trees  to  per- 
sons interested  in  silk  culture.  We  are  not  in  favor  of  an  indiscriminate 
distribution  of  food-plants,  for  various  reasons.  Chief  among  these  is 
the  fact  that  neither  the  Osage  Orange  nor  t^e  Mulberry  can  be  denuded 
of  their  leaves  without  injury  until  the  plant  has  reached  at  least  its 
*  fourth  year.  This  lapse  of  time  is  discouraging  to  silk-raisers,  and  while 
waiting  for  their  trees  to  acquire  the  requisite  size  they  lose  their  in- 
terest in  the  industry  or  become  discouraged.  It  has  been  urged  by 
nurserymen  that  one  of  the  duties  of  the  Department  in  fostering  silk 
culture  was  to  encourage  the  setting  out  of  large  mulberry  plantations, 
so  that,  as  the  interest  in  the  work  grows,  silk-raisers  may  find  aii 
abundance  of  food  of  easy  access.  But  the  great  fiurry  of  1838  was 
rather  caused  by  nurserymen  than  by  silk  culturists,  and  the  furor  in 
planting  the  multicaulis,  rivaling  as  it  did  the  tulip  craze  of  Holland, 
led  to  the  ruin  of  many  rich  men.  Although  such  an  event  could  hardly 
be  looked  for  again,  experience  teaches  that  we  must  take  great  care 
not  to  allow  ourselves  to  be  led  into  a  false  policy  by  interest^  parties. 
The  mulberry  planting  of  that  period,  as  well  as  at  prior  and  subse- 
quent times,  has  left  large  numbers  of  trees  scattered  over  the  country, 
which  will  enable  silk-raisers  to  make  the  experiments  necessary  to 
assure  themselves  if  their  interest  in  the  industry  is  to  be  lasting  or 
whether  it  is  to  die  out  after  tiie  first  season. 

We  have  often  called  attention  to  the  use  of  the  Osage  Orange  as  a 
food-plant,  and  in  the  section  where  it  is  so  largely  used  for  hedging  it 
is  now  the  common  material  used  in  feeding  silk-worms.  This  section, 
has  its  center  in  the  State  of  Illinois,  where  the  supply  appears  to  b» 
practically  unlimited,  and  it  stretches  on  the  east  to  Central  Ohio  and. 
on  the  west  into  the  eastern  counties  of  Nebraska  and  Kansas,  wher^ 
it  is  becoming  more  plentifcd  as  the  country  becomes  more  thickly  set-- 
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tied.  Throaghoat  these  latter  States  the  Meimonites  have  planted 
large  numbers  of  the  Bassian  mulberry  {Morua  tartarioa)^  which  makes 
an  excellent  wind-break  and  is  so  hardy  as  to  stand  the  winters  of  Da- 
kota. The  wood  is  exceUent,  being  largely  used  for  fence  posts,  and 
the  foliage  makes^  so  far  as  our  present  experience  goes,  a  good  silk- 
worm food.  In  view  of  all  these  facts  the  distribution  of  mulberry 
plants  has  not  been  pashed,  and  we  have  thought  it  wiser  to  allow  peo- 
ple to  set  out  their  own  plantations  and  reserve  our  means  for  helping 
them  in  other  directions. 

DIBTBIBXJTION  OF  EGK^B. 

The  eggs  distributed  last  year  were  purchased  in  France  from  relia- 
ble dealers.  They  were  all  <rf  a  yellow  annual  race,  usually  called 
French.  In  regard  to  this  designation  of  races  a  few  words  of  explana- 
tion are  required.  Prior  to  the  silk-worm  plague  of  twenty  years  ago 
in  Europe,  there  was  a  certain  degree  of  exactness  in  the  lines  drawn 
between  the  races  raised  in  different  provinces.  Then,  however,  the 
indigenous  races  were  to  a  large  extent  blotted  out,  and  egg  mer- 
chants went  first  to  Turkey,  then  to  Asia  Minor  and  Syria,  and  finally 
to  Ohina  and  Japan  in  search  of  eggs  that  should  be  firee  firom  ^^  the 
malady."  Thus  it  was  that  there  were  brought  into  France  and  Italy 
a  large  number  of  races  foreign  to  those  countries.  These  were  crossed 
together  and,  after  the  researches  of  Pasteur  had  made  the  resuscita- 
tion of  the  native  races  possible,  they  were  crossed  with  these  as  well. 
Thus  the  identity  of  the  old  varieties  became  lost  and  the  same  new 
stock  appeared  in  different  sections  under  different  names.  Samples 
of  French  and  Italian  yellow  cocoons  sent  us  last  summer  apx>ear  to  be 
identical,  and  to  be  again  very  like  some  called  <^  Turkish  sahnon." 

HOMB-BAISED  TS.  IMFOBTBD  JtOOB. 

A  good  deal  of  feeling  was  exhibited  by  American  silk-raisers  on  ac- 
count of  this  purchase  of  eggs  abroad,  as  they  considered  the  produc- 
tion of  eggs  a  part  of  the  industry  which  shoald  be  fostered  in  the 
United  States.    With  this  feeling  we  do  not  entirely  sympathize.    In 
the  first  place,  the  Department  can  distribute  but  acomparati  vely  small 
quantity  of  silk- worm  e^gs  each  year,  and  they  can  be  produced  by  a 
very  small  number  of  persons.    The  production  of  these  eggs  requires 
great  care  and  extended  experience  in  this  branch  of  the  art.   There  are 
many  precautions  with  which  it  is  necessary  to  surround  the  work,  and 
▼e  consider  them  of  such  moment  that  we  have  set  them  forth  at  length 
in  another  x>ortion  of  this  report.     The  experience  thus  required  is 
somewhat  hard  to  find  among  the  silk-raisers  of  this  country.    Those 
who  have  already  produced  eg^s  for  sale  have  relied  more  upon  the 
trt'cdom  of  this  continent  from  the  germs  of  disease  than  upon  scientific 
uiethods  for  its  preventiou,  and  wMle  scricultural  Europe  was  plague- 
stricken,  several  American  silk-raisers  seized  the  opportunity  to  pro- 
ilacc  eggs  for  the  European  market  and  succeeded  in  realizing  consid- 
erable profits.    But  the  day  for  such  work  is  past.    Europe  to-day  can 
produce  eggs  of  sufficient  purity  for  her  purposes  and  "the  malady '^ 
itself  has  crept  into  the  United  States  with  imported  eggs.    Silk-raisers 
have  attempted  to  reproduce  from  this  stock,  but  knowing  notiiing  of  the 
necessary  precautions  of  which  we  have  slready  sx)oken,  have  produced 
but  a  poor  class  of  eggs,  which  in  many  cases  have  been  highly  dis- 
eaaed  with  the  p4Mm.    While  patriotio  motlyai  would  induoe  w  to 
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give  the  preference  to  home-raised  eggs,  yet  we  felt  the  necessity  of 
using  great  care  in  purchasing  eggs  &om  American  raisers,  and  for  these 
reasons  we  have  only  accepted  those  that  are  sent  us  in  sacks,  contain- 
ing the  laying  of  one  moth  per  sack,  with  the  mother  inclosed.  Tliese 
moths  have  been  submitted  to  the  carefol  microscopical  examination 
required,  and  we  have  thus  been  able  to  guard  against  the  purchase  of 
any  diseased  eggs.  The  sequence  has  shown  the  precaution  to  have 
been  necessary,  for  several  large  lots,  accompanied  by  fine-looking  co- 
coons and  a  report  from  the  raiser  to  the  effect  that  the  worms  were 
robust  and  to  all  appearances  healthy,  have  at  once  shown  disease 
when  submitted  to  the  crucial  test  of  the  microscope. 

About  600  ounces  of  eggs  have  been  provided  for  the  distribution 
which  is  to  take  place  during  the  coming  winter  and  spring.  In  apply- 
ing for  these  eggs  silk-raisers  state  whether  or  no  they  wish  to  winter  their 
own  eggs.  K  they  themselves  prefer  to  care  for  them,  the  egg^  will  be 
sent  out  before  the  end  of  January,  otherwise  they  will  be  kept  in  Wash- 
ington until  the  foliage  in  the  different  sections  of  the  country  is  ready  to 
feed  the  worms.  We  have  been  led  to  make  this  change  in  the  method 
of  distribution  from  the  fact  that  a  good  many  lots  of  eggs  were  lost 
last  year  through  premature  hatching,  because  the  silk-raisers  to  whom 
they  were  sent  were  unprovided  with  suitable  means  for  keeping  them 
through  the  warm  days  of  early  spring. 

The  eggs  have  been  received  from  thirty-nine  persons  residing  in  dif- 
ferent parts  of  the  country.  They  have  been  submitted  to  the*  scrupa- 
lous  microscopical  examination  described  later  in  this  report,  so  that  it 
might  be  possible  to  select  those  untainted  with  the  pSbrine.  This  has 
proved  to  be  a  greater  labor  than  was  anticipated,  and  has  occupied  the 
attention  of  the  office  all  through  the  fall.  Besides  the  accepted  eggs, 
thirteen  lots,  amounting  in  all  to  130  ounces,  have  been  rejected  be- 
cause they  were  p^brinous.  Sometimes  the  malady  has  been  so  marked 
as  to  appear  upon  a  very  superficial  examination  of  the  moths,  while 
again  it  has  been  necessary  to  push  the  test  much  deeper  in  order  to 
make  sure  of  the  existence  of  the  disease. 

It  is  very  questionable  whether  silk  culture  will  be  permanently  pro- 
moted  by  this  encouragement  to  promiscuous  egg  production. 

Those  who  advertise  silk  culture  as  an  industry  suitable  to  old  per- 
sons, invalids,  and  children,  by  virtue  of  its  being  light,  easy  work,  do 
the  cause  harm.  Silk  culture  may  be  light  as  compared  with  the  more 
severe  labor  that  our  farmers'  wives  are  often  obliged  to  do,  but  it  is  no 
less  true  that  to  many  persons  who  have  tried  silk  raising  the  labor  in- 
volved has  seemed  arduous.  There  is,  to  be  sure,  no  heavy  physical 
labor,  but  the  raising  of  silk- worms  involves  attentive  and  constant 
care,  especially  during  the  last  stage.  The  aged,  the  feeble,  and  the 
young  may  assist,  but  activity  and  intelligence  must  guide. 

THE   ESTABLISHINa   OF   FILATT7BES— COST    OF    PBODUOINa    HEELED 

SILK. 

'We  have  repeatedly  pointed  out  in  previous  reports  the  importance 
to  the  success  of  sUk  culture  of  the  establishment  of  filatures  where  the 
cocoons  produced  in  the  United  States  may  be  reeled  and  thus  find  a 
market.  Until  Congress  made  a  special  appropriation  for  the  encour- 
agement of  the  industry,  it  was  impossible  for  this  Department  to  under- 
take the  establishment  of  such  institutions.  During  the  past  year, 
however,  we  have  been  able  to  accomplish  this  object,  to  a  limited  ex* 
tent  at  leMt|  and  with  this  end  in  view  two  stations  were  established 
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laat  spring.  One  of  tbese  was  at  Philadelphia  in  charge  of  the  presi- 
dent of  the  Silk  Association  there,  Mrs.  John  Lucas,  and  the  other  at 
New  Orleans  under  the  direction  of  Mr.  Jules  Herbelin. 

The  following  figures  and  estimates  have  been  prepared  by  Mr. 
Walker,  those  of  the  Philadelphia  station  from  his  personal  examina- 
tion of  the  books,  and  those  of  the  New  Orleans  station  from  the  re- 
ports and  correspondence  of  Mr.  Herbelin : 

^^  Work  at  the  Philadelphia  station  did  not  commence  in  earnest  until 
the  beginning  of  the  present  fiscal  year.  Since  that  time,  during  the 
months  of  July,  August,  and  September,  518  pounds  11  ounces  of  co- 
coons were  consumed  in  the  production  of  96  pounds  11  ounces  of  raw 
silk.  This  requires  5.39  pounds  of  cocoons  for  1  pound  of  reeled  silk. 
The  quality  of  the  stock  handled  is  thus  shown  to  be  very  bad,  4  pounds 
being  considered  excessive.  Some  of  the  trouble  is  undoubtedly  to  be 
attributed  to  inexperienced  labor,  but  the  principal  dificulty  was  with- 
out doubt  in  the  inferior  grade  of  cocoons  used.  These  cocoons  cost,  on 
the  average,  85  cents  per  pound,  so  that  the  raw  material  used  in  the 
production  of  a  pound  of  silk  cost  $4.58.  What  has  been  sold  of  this 
silk  has  brought  $4.40  per  pound,  from  which  it  will  be  seen  that  the 
cost  of  the  raw  material  was  greater  than  the  value  of  the  manufactured 
product.  Under  the  circumstances  this  is  not  much  to  be  wondered  at, 
when  we  take  into  account  the  fact  that  the  greater  part  of  the  cocoons 
were  produced  by  raisers  who  were  absolutely  without  experience. 
These  raisers,  though  they  produce  an  inferior  product,  expect  a  good 
price  for  it,  and  in  encouragement  of  the  new  industry  it  has  been 
thought  better  to  give  it.  Under  commercial  circumstances,  at  the 
nresent  value  of  silk,  the  cocoons  used  in  this  work  should  not  cost  more 
than  60  cents  per  pound.  The  labor  entering  into  the  production  of  this 
Bilk  consisted  of  1,942  hours  of  a  reeler,  at  a  cost  of  $232.50,  and  the  ex* 
pense  of  cocoon  sorting,  amounting  to  ^56.25,  or  a  total  cost  of  $288.75 
for  productive  labor.  This  is  about  $3  per  pound  of  reeled  silk,  or  a 
total  cost  of  $7.58  per  pound.  The  general  expenses  accompanying  such 
exx>eriments  are  always  heavy,  and  should  not  be  counted  to  the  detri- 
ment of  the  work.  Under  commercial  circumstances  they  are  generally 
covered  by  the  sale  of  silk  waste,  the  receipts  for  which  are  not  herein 
credited  to  the  Philadelphia  account.* 

^^The  New  Orleans  filature  was  opened  on  the  15th  of  April,  and  was 

ran  continuously  in  that  city  until  the  31st  of  August    During  that 

time  there  were  purchased  4,207  pounds  of  cocoons  in  a  more  or  less  dry 

condition.    They  are  estimated  to  be  equivalent  to  3,360  pounds  of  dry 

cocoons  and  cost  an  average  of  $1  per  dry  pound.    Of  these  cocoons, 

2,710.15  pounds  were  reeled  during  the  period  mentioned,  and  from  them 

were  produced  641  pounds  of  reeled  silk.    This  gives  us  4.228  pounds  of 

dry  cocoons  per  pound  of  reeled  silk.    This  is  not  what  we  may  call  a 

good  result,  but  we  cannot  hope  for  a  better  with  the  quality  of  cocoons 

that  Mr.  Herbelin  has  to  deal  with.    Four  hundred  of  the  641  pounds  of  ' 

reeled  silk  mentioned  above  have  been  sold  at  $4.50  per  pound,  making 

the  value  of  the  reeled  lot  $2,884.50,  if  the  balance  be  sold  at  the  same  . 

price.  The  cocoona  entering  into  this  silk  cost,  as  has  been  said,  $2,710.15, 

or  about  94  per  cent,  of  the  value  of  the  manufactured  material,  or, 

again,  about  $4.23  per  pound  reeled  silk.    The  labor  employed  in  mak- 

*  A  later  report  (December  29)  from  Mrs.  LnciU  makes  the  reodition  much  more 
creditable,  showing,  in  fact,  that  from  722  pounds  of  cocoons,  200  pounds  of  oommer- 
gal  reeled  silk  was  produced.  This  would  be  an  improyement  to  nnezampled  liiioa 
Ml.  Walker's  report  that  there  is  evidently  tome  error. 
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ing  tbis  silk  cost  $1,073,  or  about  $1.67  per  pound,  making  the  total 
cost  of  tbe  silk  about  $5.90  per  pouud. 

"This  cost  was,  to  go  more  into  detail,  divided  up  in  the  following 
manner : 

4.23  ponnds  dry  cocoons,  at  ^1  per  ponnd : $4,230 

Labor : 

Cooking,  brnsliiug,  and  reeling; 9$) 

Cocoon  Horting .081) 

Forewoman ......•...•••••  ...•.....••..•..      .27r> 

F]!nglneer .....••....•••.. •.....•.....•.•....•      .36b 

Total 5.902 

"  In  discussing  these  figures  it  may  at  once  be  said  that  the  forewoman 
and  engineer  could  as  well  have  handled  forty  basins  as  the  six  which 
they  had  in  charge  in  their  respective  capacities.  We  may  therefore 
with  justice  place  the  value  of  their  work  in  the  New  Orleans  filataie 
at  six-fortieths  of  the  amount  stated  above.  This  redaction  will  tiien 
bring  the  corrected  cost  per  pound  to : 

COOOOBB liSSO 

Labor: 

Cooking,  bmslihag,  and  reeling ....••.•.••••...•••...•••..•••..•••.     .939 

Coooon  sorting • 089 

Forewoman  (fir  of  $0.276) .' 042 

Engineer  (A  of  $0.368) 05o 

Total 5.356 

<^  The  difference  in  the  cost  of  production  between  the  silk  reeled  in 
New  Orleans  and  that  reeled  in  Philadelphia  is  somewhat  due  to  the 
Superior  price  paid  for  labor  at  the  Northern  station,  where  the  reelers 
earn  10  cents  per  hour,  while  in  New  Orleans  they  can  be  employed  for 
7i  cents.''  • 

In  our  last  annual  report  (p.  286)  the  opinion  was  expressed  that  the 
future  of  silk  culture  in  America  would  depend  largely  on  tiie  sucoess  of 
the  Serrell  automatic  silk  reel.  The  flatness  of  the  French  money  mar- 
ket and  the  slowness  of  issuing  of  Mr.  SerrelPs  patents  have  prevented 
tuus  £a>r  the  setting  up  of  any  of  these  reels  in  the  United  States.  Two 
of  his  American  patents  have  now  been  granted,  but,  as  they  are  onlj 
in  relation  to  details,  we  are  still  unable  to  give  an  account  of  his  im- 
provements; but  the  experiments  carried  on  in  France  have  shown 
that  the  following  economies  may  be  effected  by  the  use  of  this  machin- 
ery^ as  compared  with  the  ordinary  French  systems,  to  which  class  the 
Philadelphia  and  New  Orleans  reels  belong.  It  has  been  found  that, 
on  account  of  the  more  eqmitable  handling  of  the  cocoons  by  antoniatic 
machinery,  a  pound  of  silk  can  be  produced  from  10  per  cent,  less  raw 
niiiterial  than  when  ordinary  hand  machinery  is  used.  Again,it  has  been 
sliown  that  with  the  Serrell  reel  50  per  cent,  of  the  number  of  employ^-^ 
can  produce  one-third  more  silk  per  day  than  is  commonly  produced 
with  hand  machinery.    The  'cAUse  of  this  economy  is  as  follows :  In  the 

*  Dtiring  tbe  six  weeks  intervening  between  tbe  preparation  of  the  above  estimfttes 
and  tlie  proof-reading  (January  16,  1886),  a  docidod  movement  bas  taken  place  in  tli<^ 
market  tor  reeled  silk,  prices  for  silks  having  risen  from  15  to  20  per  cent.  It  was  a* 
tirst  thoiisht  that  tbis  <idvance  bad  a  speculative  basis,  but  later  advices  seem  to  indi- 
cate still  better  prices,  with  a  firm  and  active  market.  Anticipating  tbis  farther  ad- 
vance, American  iniporiors  and  manufacturers  have  laid  in  a  large  stock  of  reeled 
silky  the  value  of  imports  in  December,  ltJ8G,  having  reached  $2,916,496,  m  agi^*^ 
|1, 120, 199  in  Decern ber ,  1884 .  This  increase  in  valne  of  imports  daring  the  past  moDtfi 
brings  the  total  for  1885  to  916,167,466,  m  against  913,777,908  in  1684. 
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St  placOf  a  given  namber  of  operatives  can  run  twice  as  many  Serrell 
als  as  ordinary  French  reels.  In  the  second,  in  the  ordinary  operation 
the  latter  a  woman  uses  one-quarter  of  her  time  in  preparing  her 
coons  to  be  reeled,  and  during  that  time  her  reel  stands  idle;  but  by 
e  Serrell  system  the  cocoons  are  prepared  by  particular  operatives, 
lo  do  nothing  else,  and  the  reels  are  nin  constantly.  We  here  gain, 
en,  50  per  cent,  by  the  saving  in  the  number  of  operatives,  and  25  per 
nt«  of  the  remaining  50  per  cent.,  or  12j^  per  cent.,  through  increased 
oduction,  and  have,  in  all,  62^  petr  cent,  of  economy  of  labor. 
Applying  these  economies  to  the  corrected  cost  of  production  at  Kew 
rleanSy  as  given  above^  it  would  be  reduced  to : 

cooDB  114.23  less  10  per  cent,  or  $0.42) (3.810 

bor: 

Reelen,  Sco.  (|0.939  less  62^  per  cent.  or|0.587) 352 

Sortera  (|0.089),  forewoman  ((0.042),  engineer  ($0.055) lB6 

Total  cost  of  prodnoing  1  ponnd  of  reeled  silk  with  SerreU  reels  under 
the  above  circumstances 4.348 

A  recent  letter  from  Mr.  Serrell  informs  us  of  the  shipment  of  one  of 
3  reels  to  the  Department  for  use  in  making  experiments,  and  it  will 
en  be  possible  to  verify  the  figures  given  above. 

WORK  ON  THE  PAOIFIO  OOAST. 

In  addition  to  the  two  agents  mentioned  above,  it  was  deemed  advis- 
le  that  the  Division  should  be  represented  on  the  Pacific  coast,  and 
r.  Charles  Wolcott  Brooks  was  therefore  appointed  as  superintendent 
experiments  in  silk  culture  at  San  Francisco.  This  position  he  held 
itil  his  death,  in  August,  when  he  was  succeeded  by  Mr.  William  M. 
)ye6,  our  present  I'epresentative.  Under  Mr.  Brooks's  superintend- 
ce  and  the  immediate  direction  of  Mr.  B.  H.  Garter,  of  Oakland,  an 
perimental  crop  of  silk-worms  was  raise<l  last  spring  at  the  Tomp- 
QS  school-building  in  that  city.  The  worms,  however,  were  unfortu- 
tely  received  by  Mr.  Carter  after  they  had  hatched,  and  their  being 
iproperly  cared  for  during  their  first  days  had  a  bad  effect  upon  their 
bseque^t  health  and  growth.  Some  of  the  choice  cocoons  were,  bow- 
er, used  for  the  production  of  eggs,  which  will  be  distributed  through* 
Lt  the  State  during  the  coming  winter. 

In  previous  reports  we  have  mentioned  the  formation  of  the  California 
Ik  Culture  Association  and  of  the  State  board  of  silk  culture  of  Cali- 
rnia.  The  association  continued  in  its  original  form  until  the  begin- 
Dg  of  the  present  year,  when  its  membess  wore  incorporated  as  tli  r3 
Ladies'  Silk  Culture  Society  of  California."  The  old  association  was 
ways  active  in  promoting  silk  culture  throughout  the  State,  and  t\n'> 
Ksiety  has  followed  in  its  footsteps,  distributing  literature,  silk-worm 
^gs,  and  food-plants  to  silk-raisers.  Soon  after  its  incorporation  tlie 
»ciety  was  presented  with  a  piece  of  land  containing  about  15  acres^ 
taated  in  Piedmont,  in  Alameda  County.  On  this  land  it  \Vas  their 
ttention  to  establish  a  model  sericultural  station.  In  this  object  they 
Bive  been  assisted  by  the  Department  of  Agriculture,  a  building  of 
litable  siize  and  arrangement  to  serve  as  a  cocoonery  having  been 
rected  at  Piedmont  in  the  month  of  June  last.  Here  it  is  intended  to 
it  out  plantations  of  food-plants  and  to  raise  a  small  crop  of  silk- 
'orms  each  year,  with  three  distinct  objects  in  view.  The  first,  and 
erhaps  the  most  importanti  is  the  investigation  of  all  matters  of  soien- 
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tifio  interest  in  connection  with  silk  oultore,  sucb  as  the  best  methods 
of  raising  silk- worms  and  their  food,  the  adaptabUity  of  different  food- 
plants  to  the  climate  of  Galifomia,  &c.  A  review  will  be  made  of  tbe 
researches  of  M.  Pasteur  into  the  diseases  of  silk- worms  in  the  light  of 
investigations  into  the  lower  orders  of  vegetable  life  that  have  been 
made  since  his  ^'Studies"  were  published.  These  and  a  great  many 
other  questions  will  naturally  occupy  the  attention  of  the  expert  direct- 
or of  the  Piedmont  station.  Secondly,  during  the  silk-raising  season, 
pupils  will  be  taught  how  to  raise  silk-worms  after  the  most  approved 
and  economic  methods;  and  thirdly,  the  crop  resulting  from  the  annual 
experiments,  will^  if  suitable,  be  used  in  the  production  of  sUk-worm 
eggs,  to  be  distributed  gratuitously  to  the  silk-raisers  of  the  Pacific 
coast.  A  director  for  this  station  has  been  appointed  in  the  person  of 
Mr.  A.  Werner,  who  comes  to  us  with  several  years'  experience  of  a 
similar  kind  in  Austria. 

The  State  board  of  silk  culture,  though  created  for  four  years,  had 
funds  appropriated  for  its  use  for  two  years  only.  These  funds  were 
exhausted  some  months  before  the  biennial  period  had  elapsed,  and  the 
active  work  of  the  board  came  to  a  premature  end.  This  board  was 
succeeded  by  a  new  one  created  in  accordance  with  an  act  approved 
March  18, 1885,  which  appropriated  $5,000  per  year,  for  two  years,  for 
the  encouragement  of  silk  culture.  In  pursuance  of  this  law  Uie  pres- 
ent board  is  now  acting  under  the  presidency  of  Mrs.  Olive  M.  Wash- 
bum.  The  first  board  established  an  experimental  and  educational  fil- 
ature in  the  city  of  San  Francisco.  At  this  filature  there  were  received, 
from  the  crop  of  1883, 509  pounds  of  cocoons,  and  firom  tiiat  of  1884, 753 
pounds.  Although  it  was  estimated  that  the  State  produced  1,500 
pounds  of  cocoons  during  the  former  season,  the  estimate  appears  to  be 
excessive,  competent  judges  giving  it  as  their  opinion  that  two-thirds, 
at  least,  of  the  crop  was  purchased  at  the  State  filature.  On  June  22, 
1885,  the  new  board  reopened  this  establishment,  which  had  been  tem- 
porarily closed  for  lack  of  funds  to  carry  it  on,  and  the  report  of  the 
filature  committee  of  the  board,  just  published,  informs  us  that  44 
pounds  of  silk  had  been  reeled  there  during  the  present  summer.  The 
school  has  consisted  of  19  pupils,  who  have  attended  at  different  times 
and  been  taught  to  reel  silk  by  an  expert  Italian  operative.  ,The  Cali- 
fornia cocoon  crop  of  the  past  season  is  estimated  at  but  250  pounds. 
No  reason  is  ascribed  for  Uiis  falling  off  in  the  production.  The  State 
board  has  distributed  a  large  quantity  of  sericultural  literature,  and 
the  old  organization  was  instrumental  in  the  delivery  of  several  lectures 
and  addresses  upon  silk  culture  in  different  parts  of  the  State.  The 
board  has  recently  placed  $400  at  the  disposition  of  the  Ladies'  Sodet; 
for  the  improvement  of  its  land  at  Piedmont. 

An  effort  was  made  last  winter  by  Mr.  Joseph  Neumann  and  some 
of  his  associates  to  launch  the  ^^Oalifomia  Silk  Gultnre  Development 
Company ,"  with  a  capital  of  $100,000.  The  attempt  was  a  failure,  as,  in 
our  opinion,  all  attempts  to  exploit  silk  culture  on  a  large  scale  will  be. 
A  curiods  error  was  made  in  their  prospectus,  curious  because  it  is 
often  made  and  often  goes  undetected.  This  is  the  calculation  of  the 
production,  per  ounce,  of  eggs,  such  as  would  be  proper  for  fresh  cocoons, 
and  the  estimation  of  their  value  as  that  of  dry  cocoons.  The  miscon- 
ception that  will  arise  from  such  figures  will  be  understood  when  it  is 
remembered  that  cocoons  lose,  in  drying,  two-thirds  of  their  original 
weight,  and  that,  therefore,  for  the  same  quality  of  cocoons,  they  are 
worth  three  times  as  much  per  pound  when  dry  as  when  first  madet 
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ON  THE   PRECAX7TION8    NEOBSSARY   IN   THE   PRODUCTION    O^    PURE 
BlLK-VrORV.  EOGHSy  AND  IN  PROPERLY  WINTERING  THEM. 

For  such  accurate  knowledge  as  we  have  of  the  diseases  affectiDg  the 
mnlberry  silk- worm  we  are  largely  indebted  to  the  French  savant,  Louis 
Panteur,  who  made  them  the  subject  of  exhaustive  researches.  He 
found,  when  he  turned  his  attention  to  the  matter,  a  long  list  of  maladies 
whose  marks  of  distinction  were  anything  but  clearly  drawn.  After  a 
careful  study  of  these, however,  he  writes:  "  I  ought  to  say  that  I  know 
but  four  well-marked  diseases  among  silk-worms.  They  are  the  ^ra«- 
Berie,  the  muscardine^  the  flacheriey  and  the  pibrine.  All  others  appear 
to  me  to  be  merged  in  these."*  The  first  two  can  be  easily  disposed  of, 
for  the  grasserie  never  appears  in  the  moth  and  cannot,  therefore,  affect 
her  eggs.  The  muscardinej  though  it  may  be  so  slightly  developed  that 
the  worm  is  permitted  to  spin,  will  invariably  destroy  the  chrysalis, 
while  the  disease  can  never  originate  at  this  state,  as  the  insect  is  pro- 
tected by  its  cocoon.  The  moth,  if  kept  free  from  larvse  aftected  with 
the  disease,  is  never  afOiicted  with  the  musoardine.  Her  eggs,  therefore, 
cannot  contain  its  spores.  But,  in  the  flacherieAuA  the  pebrine^  we  have 
two  diseases  so  contagious  and  so  destructive  that  it  is  necessary  to 
combat  them  by  stringent  and  thorough  measures. 

FLAOOIDITY  (FULOHERIB). 

Symptoms  and  Consequences. — ^Before  treating  of  preventives  or  reme- 
dies, however,  it  will  be  well  to  dchcribe  the  symptoms  of  the  two  dis- 
eases and  the  means  of  detecting  them,  so  that  the  measures  which  it 
is  necessary  to  take  in  order  to  obtain  eggs  free  from  their  influence, 
may  be  better  understood.    When,  after  the  worms  have  passed  their 
fourth  molt,  and  are  eating  weH  and  regularly,  they  have  all  the  appear- 
ance of  perfect  health  and  vigor  and  the  silk-raiser  feels  full  confidence 
in  the  success  of  his  crop,  some  will  often  be  seen  to  crawl  to  the  edges 
of  the  trays,  and  lie  there  languid  and  without  motion.    But  for  the 
loss  of  their  wonted  activity  and  the  cessation  of  their  naturally  vora- 
cious appetite,  one  would  still  think  the  worms  in  full  possession  of  per- 
fect health,  for  they  still  retain  all  the  outward  perfection  of  form  that 
vre  have  remarked  above.    In  color  they  have  perhaps  become  some- 
what more  rosy,  especially  if  the  disease  is  in  a  violent  form.    On  touch- 
ing them,  however,  we  find  them  soft,  and  even  in  this  seemingly 
live  condition  they  are  often  dead.    Had  the  worms  been  carefully  ob- 
served at  this  time,  it  would  have  been  seen  that  the  beating  of  the 
dorsal  vessel  was  gradually  becoming  slower,  and  that  it  finally  stopped 
altogether;  and  that  the  worm  was  excreting  a  dirty  liquid  which  sojled 
.    the  anal  orifice  and  gradually  closed  it.    Before  many  hours  are  passed 
the  skin  begins  to  snivel  and  draw  in  around  the  fourth  and  fifth  joints 
of  the  body,  viz,  those  two  lying  between  the  set  bearing  the  legs  proper 
and  the  set  bearing  the  prolegs.    Later,  at  this  restricted  point,  the 
body  begins  to  turn  brown,  then  black,  and  the  whole  worm  is  soon  in 
an  advanced  state  of  putrefaction.   Then,  and  even  before  the  death  of 
the  worm,  a  sour  odor  is  perceptible  in  the  moffnanerie^  due  to  the  fatty 
volatile  acids  exuded  by  the  victims  to  the  disease.    Should  the  malady 
strike  the  insects  at  a  later  period,  when  they  are  ready  to  spin  their 
cocoons,  the  same  languishing  air  will  be  observed ;  they  will  show  a 
^nctance  to  crawl  up  into  the  arches,  and  will  be  seen  to  gather  around 

•"  ^udea  Sur  la  MaJadie  dee  Ven  d  SaiCj"  yoI.  i,  p.  225. 
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their  bade  seeking  some  place  to  spin  their  cocoons  which  it  requires  no 
exertion  to  attain.  Many  of  those  which  reach  the  branches  stretch 
themselves  ont  motionless  on  the  twigs  and  die  there  They  are  to  be 
.seen  later  hanging  by  their  prologs  in  different  states  of  pntrefaetioii 
( Plate  II,  Fig,  1).  When  these  symptoms  are  observed  we  may  be  sure 
that  the  worms  are  attacked  by  flaccidity  (Jlaeherie). 

Nature  and  Treatment. — ^A  full  discussion  of  the  causes  of  and  treat- 
ment for  this  disease  will  be  given  in  Bulletin  No.  9,  of  this  Divisiob. 
Our  present  object  is  only  to  describe  the  indications  of  the  malady  with 
such  fullness  that  it  may  be  readily  known  to  tiie  silk-raiser.    Where 
the  symptoms  given  above  are  not  sufficiently  obvious,  and  where  it  is 
ue<;e«sary  to  make  assurance  doubly  sure,  a  microscopic  examination  of 
the  intestines  of  the  sick  worm  diould  be  resorted  to.    Here  will  be 
found  masses  of  undigested  food,  and  the  coats  of  the  intestines  will  be 
found  to  be  opaque.    Here,  too,  the  microscope  reveals  the  parasites 
ordinarily  attending  putrefaction,  chief  among  which  is  a  bacillus,  seen 
sometimes  with  and  sometimes  without  a  bright  nucleus.    There  also 
exists  a  special  form  of  ferment,  not  unlike  that  which  accompanies  the 
formation  of  vinegar  {Mycoderma  aeeU  Pasteur),  which  is  found  in  short 
chains,  the  links  of  which  are  almost  spherical  in  form  (Plate  III,  Fig.  1). 
These  two  parasites  are  sometimes  foond  together  and  sometlmee  sepa- 
rately.   When  the  bacillus  is  abundant  death  quickly  follows  its  ap- 
pearance, and  the  disease,  spreading  rapidly,  will  sometimes  destroy  a 
whole  school  in  a  single  day.    At  times  this  baciUus  appears  so  short  a 
time  before  the  spinning  of  the  cocoon  that  the  worms  are  able  to  mount 
into  the  branches,  and  even  ms^e  their  cocoons  and  become  chryva- 
lidea.   Then,  however,  the  disease  overcomes  them  and  their  putrefiiction 
produces  foul  cocoons.    This  case  is,  however,  more  rare,  and  in  general 
the  bacillus  is  not  often  found  in  the  chrysalis.    When  the  ferment 
alone  appears,  the  dis^ise  progresses  differently.   The  worms  then  show 
the  same  languor  on  Uie  approach  of  the  spinning  period,  and  the  same 
indiBxx)sition  to  make  their  cocoons;  but  even  then  they  mount  the 
branches,  perform  their  work  of  spinning,  are  transformed  into  chrysa- 
lides, and  these  into  moths  which  may  have  a  fine  appearance.    The 
silk  crop  may  even  be  exoeptionably  good ;  but  where  this  state  has 
existed,  when  the  worm  has  been  without  its  usual  agility  at  the  spin- 
ning time,  where  it  has  shown  this  apparent  laziness,  then,  though  the 
cocoons  be  of  the  firmest  and  the  moths  the  finest,  still  there  will  exist  a 
weakness,  a  constitutional  debility  that  will  show  itself  in  the  next  gen- 
eration.   This  is  the  only  way  in  which  flaccidity  is  hereditary,  in  this 
predisposition  of  the  worm  to  succnmb  to  disease  on  account  or  the  af- 
fection which  weakened  but  which  did  not  kill  the  parent. 

When  these  apparent  troubles  are  seen,  we  need  look  no  farther  for 
signs  of  the  malady,  bat  at  once  reject  the  stock  as  unfit  for  reproduction. 
But,  as  it  is  not  always  possible  for  the  egg-producer  to  have  thus 
watched  the  rearing  of  the  worms,  it  will  be  well  to  describe  a  means 
by  which  flaccidity  may  be  detected  in  the  chrysalis,  so  that  if  the  stock 
be  unfit  for  egg  production  the  cocoons  may  be  stifled  and  their  valae 
not  injured  by  the  emergence  of  the  moth.  For  this  purpose  we  can  do 
no  better  than  give  a  translation  of  the  instructions  published  by  M. 
Pasteur  on  this  point,  with  their  accompanying  illustrations.*  They  are 
as  follows : 

"  Cut  away  the  wall  of  the  thorax  of  the  chrysalis  with  fine  scissors, 
as  shown  in  Plate  U,  Fig.  2,  so  as  to  reveal  the  stomach  «.     Draw  this 

*  £tude$  SuT  la  MtOadU  de$  Vers  d  Swc,  vol.  i,  p.  933. 
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b  with  a  pair  of  tweezers.  The  restricted  part  of  the  digestive  tube, 
lich  uuites  the  stomach  with  the  urinal  sack,  Uy  should  then  be  cut. 
e  anterior  part  of  the  digestive  tube  now  alone  holds  the  stomacli  in 
ice,  and  this  easily  gives  way.  Lay  the  small  ball  thus  withdrawn  on 
jlafls  slide  and  scratch  away  the  very  soft  fatty  envelope  which  coait-s 
3  interior.  Of  this  interior  substance  take  a  piece  as  big  as  the  head 
a  pin,  wash  it  with  a  drop  of  distilled  water,  and,  placing  it  upon  a 
de  with  a  cover-glass  over  it,  examine  it  with  a  microscope  magnify- 
r  about  four  hundred  diameters.  With  a  little  experience  this  work 
ij  be  done  very  rapidly.  It  would  be  well  to  take  out  at  the  samt) 
le  the  stomachs  of,  say,  twenty  chrysalides,  and  lay  them  on  as  many 
188  slides.    •    •    • 

*  The  first  few  days  after  the  formation  of  the  chrysalis  the  contents 
the  stomach  are  generally  very  liquid,  which  makes  their  extraction 
convenient.  It  is  better  to  make  these  observations  seven  or  eight 
ys  after  the  spinning  begins,  when  the  matter  will  be  found  to  have 
>re  consistence.  •  ♦  •  Plate  III,  Fig.  1,  shows  the  appearance 
the  ferment  found  in  flaccid  chrysalides  under  a  magnifying  power 
four  hundred  diameters.  It  is  associated  with  the  dibris  of  leaves, 
^rsels  of  the  trachea,  and  chlorophyl  cells.  These  matters  ordinarily 
soinpany  the  little  ferment  in  the  stomach  of  the  chrysalis  because  of 
3  incomplete  digestion  of  the  leaf  whenever  it  is  submitted  to  fermen- 
ion.^ 

SymptOfM. — ^^The  disease,  pibrine^  shows  itself  outwardly  by  the 
indHng  away  of  the  worms  and  their  inequality  of  size ;  eating  little, 
3y  do  not  grow  as  large  as  when  in  their  normal  state.  At  the  end 
a  few  days  black  spots  frequently  make  their  appearance  on  the  skin, 
lembling  punctures  or  bums."*  Plate  II, Fig.  4,  "represents,  twice 
9  natural  size,  the  anterior  part  of  the  body  of  sick  worms  covered  with 
5  BX)ots  of  which  I  treat.  In  one  of  the  worms,  a,  they  are  just  becom- 
^  visible,  and  the.eye  should  be  aided  by  a  magnifying  glass  to  render 
em  distinct ;  the  other,  &,  shows  them  farther  advanced,  easily  recog-, 
Kable  with  the  naked  eye,  if  the  worm  be  examined  with  a  little  at- 
ntion.  Finally,  Fig.  3  shows  one  ring  spotted  with  the  pdbrine,  mag- 
fied  to  six  diameters.  For  this  cut  was  chosen  a  worm  bearing  two 
nds  of  marks,  one  with  clear  cut  edges,  the  others  surrounded  with  a 
do.  The  first  are  wounds,  the  others  the  true  spots  belonging  to  the 
isease  and  serving  as  an  indication  of  its  existence,  if  not  always,  at 
iast  under  many  circumstances.  The  halos  in  question  have  generally 
yellowish  tint;  they  must  be  observed  through  a  magnifying  glass  to 
le  well  seen.'*!  "The  anal  horn,  the  prolegs,  the  soft  parts  between  the 
ings  are  especially  subject  to  these  black  spots.  In  the  interior  of  the 
Kxly  microscopic  observation  reveals  the  presence  of  iunumorable  cor- 
mscles  of  an  ovoid  shape  (Plate  III,  Fig.  2),  filling  the  cells  of  the  walls 
)f  the  stomach,  those  of  the  silk  glands,  the  muscles,  the  fatty  tissue, 
he  skin,  the  nerves,  in  a  word,  all  the  portions  df  the  body.  There  are 
)fteii  so  many  of  them  that  the  cells  of  the  silk  glands  become  swollen 
ind  white  and  appear  to  the  naked  eye  to  be  sprinkled  over  with  chalky 
Jpots ;  the  silky  liquid  always  remains  exempt  from  this  parasite,  but 
it  is  much  less  abundant  than  when  the  worm  is  in  a  healthy  state.''} 

•  Maillotj  Le^<m9  aur  le  Vers  d  soie  du  MuHer^  ^o.,  p.  96. 

tPastear,  J^tudea,  ^o.,  p.  15. 

t  Maillot,  Lefona,  ^c,  pp.  96,  97. 
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In  addition  to  these  exterior  symptoms  it  is  noticed  that  the  prolegs 
do  not  seem  to  attach  themselves  easily  to  objects.  In  the  chrysalis  the 
abdomen  is  very  mach  swollen  and  the  rings  stretched,  while  in  the 
moth,  part  of  the  body  and  the  wings  have  a  leaden  color.  This  must 
not  be  confounded  with  a  certain  natural  brownness  which  some  healthy 
mtiths  exhibit  and  which  extends  over  the  whole  body. 

Tests  for  the  Determination  of  Pihrine. — ^The  corpuscles  mentioned  in 
the  above  quotation  are  found  in  all  the  stages  of  the  insect's  life  from 
the  egg  to  the  moth,  whence  they  again  pass  from  the  mother  into  the 
egg.  The  disease  is,  therefore,  strictly  speaking,  more  hereditary  than 
is  flaccidity,  which  passes  from  one  generation  to  another  only  in  an  indi- 
rect manner,  as  already  described.  It  has  been  found  that  corpuscles 
in  the  male  cannot  affect  the  eggs,  and  that  the  disease  passes  from  the 
female  only.  Pasteur  took  advantage  of  these  points  in  his  system  of 
microscopic  selection.  By  making  an  examination  of  the  female  moth 
he  was  enabled  to  predict  that  if  she  were  p^brinous  her  issue  woald 
also  be  affected  with  the  malady,  while  if  she  were  healthy  the  eggs 
also  would  be  free  from  its  germ.  He  found,  if  the  pSbrine  were  con- 
tracted after  the  fourth  molt,  that,  under  ordinary  circumstances,  tiie 
larva  would  show  no  external  signs  of  it,  while  the  moth,  and  there- 
fore her  issue^  would  be  found  to  be  swarming  with  corpuscles.  It  is 
wise,  if  the  stock  is  to  be  used  for  reproduction,  to  mioroscopically  ex- 
amine some  of  the  worms  which  spin  last,,  in  search  of  the  parasite. 
If  any  of  the  school  are  diseased,  these  laggards  will  most  certainly  be* 
Unless  the  insects,  therefore,  be  submitted  to  examination  at  this  time 
or  while  in  the  chrysalis  state,  the  silk-raiser  may  have  no  means  of 
ascertaining  whether  or  not  the  pSbrine  exists  until  the  contents  of  the 
motii  are  placed  under  the  microscope,  when  it  will  be  too  late  to  stifle 
the  cocoons.  There  is  none  of  the  languor  in  p^brinous  worms  which 
is  found  in  the  flaccid  larv®  just  before  spinning.  The  sericulturist 
therefore,  who  wishes  to  obtain  good  stock,  \«ill,  if  wise,  make  tiie  ex- 
amination of  the  larva  and  afterwards  follow  up  the  process  through 
the  different  operations  to  be  hereinafter  described. 

Isolation  and  Examination  of  the  Moths, — If  left  to  themselves  the 
insects  remain  in  the  chrysalis  state  for  from  two  to  three  weeks  in  cor 
ordinary  summer  weather.  This  development  may,  however,  be  has- 
tened or  retarded  by  increasing  or  lowering  the  temperature.  This 
fact  is  taken  advantage  of  to  obtain  a  few  adult  insects,  which  may  be 
microscopically  examined  before  the  whole  lot  becomes  fully  developed. 

We  were  very  much  pleased  with  Maillot's  method,  which  he  explained 
and  exhibited  to  us  at  Montpellier,  in  1884,  and  here  give  a  description 
of  it  in  his  own  words:  <' Three  or  four  days  before  the  cocoons  are  taken 
&om  the  branches,  we  take,  here  and  there,  from  the  early  spinners  as 
well  as  firom  the  late,  several  hundred  cocoons;  as,  for  example^  fire 
hundred  from  a  lot  of  90  pounds.  This  sample  should  be  placed  m  an 
oven  or  warm  room,  where  it  will  be  kept  day  and  night  at  a  tempera- 
ture of  from  10(P  to  11(P  F.,  and  a  high  degree  of  humidity.  In  this 
way  the  formation  of  the  moths  is  hastened.  As  during  this  time  the 
cocoons  of  the  lot  itself  are  remaining  at  a  temperature  of  from  75^  to 
90^,  and  often  during  the  night  at  even  lower  temperatures,  we  shall 
still  have  time  to  s^e  them  if  the  lot  is  discarded,  or  to  string  them 
into  chains  if  on  the  contrary  it  proves  healthy. 

<' Every  two  days  we  take  ten  chrysalides  from  the  sample  and  exam- 
ine them  microscopically  for  corpuscles.  If  we  And  them  in  the  first 
eight  or  ten  days,  no  matter  in  how  small  quantities,  we  can  be  sore 
that  the  proportion  of  p^brinous  moths  will  be  considerable.    When 
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be  chrysalides  are  matnre,  which  is  easily  6een  by  their  eyes  becoming 
ilack  and  the  eggs  harder  to  break  ander  the  pestle,  and  also  that  some 
>f  them  are  turning  into  moths,  we  proceed  to  the  definite  examination. 
Ne  crash,  one  by  one,  the  moths  which  have  come  out  and  the  chrysa* 
ides  which  remain,  and  search  for  corpuscles;  the  per  cent,  which  is 
has  found  will  not  differ  materially  from  that  which  exists  in  the 
vholelot"* 

The  examination  of  the  chrysalides  here  mentioned  may  be  made  in 
he  manner  already  described  when  searching  for  the  ferment  of  flac- 
^idity  and  at  the  same  time. 

Proceeding  now  with  stock  of  which  the  purity  has  been  ascertained 
>y  one  or  more  of  the  different  methods  of  observation  above  described, 
100  cocoons  should  be  selected  for  each  ounce  of  eggs  that  it  is  desired 
o  produce,  in  makirig  this  selection  great  care  should  be  exercised  in 
aking  only  cocoons  that  are  fine  in  texture  and  firmly  made.  This 
Ineness  is  one  of  the  prereqaisites  of  a  first-class  cocoon.  What  is 
neant  by  this  difference  in  texture  will  be  senn  by  an  examination  of 
Plate  IV,  Figs.  S  and  4,  the  former  being  fine  and  the  latter  coarse. 
The  firmness  of  the  cocoon,  depending  as  it  does  on  the  amount  of  silk 
^hioh  it  contains,  is  an  indication  of  the  vigor  of  the  worm  and  another 
tern  to  be  considered  in  selecting  stock  for  reproduction.  Bules  have 
)een  given  for  the  determination  of  the  sex  of  the  inclosed  insect,  and 
kmong  them,  perhap^  the  most  common,  is  the  assertion  that  those 
hat  are  constricted  at  the  middle  (Plate  IV,  Fig.  3)  contain  males,  while 
hoee  not  coastricted  (Fig.  4)  contain  females.  This,  however,  may  be 
egarded  as  an  indication  rather  than  a  fixed  rule,  and  there  are  races 
D  which  the  cocoon  is  almost  uniformly  constricted  and  others  where 
he  reverse  is  true.  But  this  careful  selection  for  sex  is  comparatively 
mimportant,  and  we  consider  it  wiser  to  choose  the  cocoons  in  relation 
o  their  firmness  and  texture  and  trust  to  chance  to  bring  as  many  male 
Dotbs  as  female.  Double  cocoons,  where  two  worms  have  spun  to- 
other, should  never  be  used  in  egg-making. 

The  proper  cocoons  having  thus  been  selected  they  should  be  strung 

ipon  stout  threads  about  3  feet  long.    Care  should  be  taken  not  to 

[>rick  the  chrysalides  with  the  needle  while  passing  it  through  the  end 

of  the  cocoon  in  making  the  chains.    These  chains  should  then  be  hung 

In  a  cool,  darkened  room,  while  waiting  for  the  moths  to  emerge.    They 

sbould  not  be  placed  near  any  object  which  would  be  soiled  by  the 

secretions  emitted  by  the  moths  on  their  emergence  from  their  cocoons. 

Previuus  to  this  emergence  there  should  be  prepared  for  each  ounce 

of  eggs  to  be  produced,  about  one  huudred  small  bags  of  fine  muslin 

(cheese  cloth  makes  a  good  material),  made  in  the  following  manner: 

Oat  the  cloth  in  pieces  3  by  6  inches,  then  fold  one  end  over  so  as  to 

leave  a  single  edge  of  about  three-quarters  of  an  inch,  as  shown  in  Plate 

IV,  Fig.  1.    This  should  be  sewn  up  into  a  bag  with  the  upper  end  open 

and  then  turned  inside  out  so  that  the  seams  wi  11  cause  the  sides  to 

bulge.    Thus  completed  they  are  called  ^^  cells."    The  cells  should  be 

Strang  on  a  cord  stretched  across  the  room.    Some  trouble  having  been 

experienced  in  keeping  the  moth  from  crawling  out  of  the  cell  at  either 

side  of  the  pin,  which  is  the  method  of  closing  it  shown  in  the  figure, 

the  scheme  shown  in  Plate  IV,  Fig.  2,  was  adopted  in  this  office.    This 

consists  in  clamping  the  bags  in  fours  between  two  sticks  of  wood,  rough 

sawu,  about  one-half  by  one-quarter  inch  through,  and  14  inches  long. 

They  are  bound  together  by  rubber  bauds  and  may  be  laid  across  par- 

*  Maillot,  Lecone,  ^*o.,  p.  250. 
16  Ad— ^85 


226         BJfiPOKT   OF  THE   COMHISfilOHlBB   OF  AGSICULTUBB. 

allel  wires  stretched  across  the  room  at  abqat  13  inches  apart.  H. 
Pastcar  snggests  that  a  simple  piece  of  doth' about  4  inches  square  be 
used  insteail  of  the  sack.  The  moth  lays  her  eggs  on  this  and  is  then 
retained  by  being  fostened  to  the  doth,  the  corner  of  which  is  turned 
up  over  her  and  a  pin  passed  through  it  and  over  her  wings.  Borne 
trouble  has  been  experienced  by  this  process,  as  the  eggs,  if  not  properly 
gammed  to  the  clotb,  will  sometimes  fall  off  and  be  lost,  and  the  moths, 
not  being  confined  as  in  the  sacks,  will  wander  to  other  cloths  and 
get  their  eggs  mixed  with  those  of  other  moths,  which  would  be  detri- 
mental to  the  microHCOi)ical  selection  to  be  hereafter  descnbe4l.  It  has 
the  advantage,  however,  of  enabling  the  microscopist  to  avoid  the  labor 
of  turniug  the  saisks. 

The  moths  emerge  from  the  cocoons,  as  a  rule,  from  5  to  8  o'clock  in 
the  morning.  At  the  latter  hour  many  of  them  will  be  found  coupled 
and  cliugiug  to  the  chains.  These  should  be  carefully  taken  by  Ihe 
wings  and  placed  upon  a  table  by  themselves,  the  single  moths  being 
placed  upon  another  table  where  they  will  couple  if  the  sexes  are 
evenly  divided.  They  should  then  be  transferred  to  *the  other  table  as 
the  fluttering  of  the  male  moths  is  apt  to  disturb  the  couples.  These 
should  be  left  together  until  4  or  5  o'clock  in  the  afternoon,  when  they 
may  be  separated  by  drawing  them  gently  apart  by  the  wings.  The  fe- 
males should  then  be  placed  in  the  cells  or  u[K)n  the  cloths  already  de- 
scribed, where  they  will  at  once  commence  their  egg  laying,  completing 
it  in  about  thirty-six  hours.  Most  of  the  males  may  then  be  thrown 
away,  though  it  may  be  wise  to  keep  a  few  of  the  more  active  ones  to 
compensate  for  any  superbundanceof  females  in  the  issue  of  the  follow- 
ing day.  But  little  dij9iculty  will  be  encountered  in  distinguishing  the 
sexes,  the  males  being  noticeable  by  their  smaller  abdomens,  more  ro- 
bust antenu®  and  by  their  greater  activity. 

When  the  eggs  have  been  laid,  the  microscopical  examination  of  the 
moths  should  be  made  with  a  view  to  ascertaining  whether  or  no  they 
are  afflicted  with  pibrine.    The  entire  moth  should  be  ground  up  with 
a  few  drops  of  distilled  water  in  a  small  glass  mortar  (2-ounoe  is  a  con- 
venient size).    A  drop  of  this  water  is  then  taken  with  a  medicine  drop- 
per and  placed  upon  a  glass  slide  with  a  cover-glass  over  it.    It  as  then 
microscopically  examined  with  a  power  greater  than  three  hundred  di- 
ameters.   Plate  111,  Fig,  2,  shows  a  fleld  very  highly  charged  with  the 
corpuscles  of  the  pibrine.    When  the  moths  are  allowed  to  lie  before 
examination  for  some  time  after  their  death,  they  will  be  found  to  con* 
tain  other  germs  peculiar  to  putrefaction.    These  do  not  indicate  any 
disease  that  would  affect  the  egg  or  its  issue;  nor  does  their  presence 
imply  any  lack  of  vigor  in  the  parents.    They  are  simply  po$i  morim 
parasites.    Great  care  should  be  taken  in  cleansing  the  mortar,  pestle 
and  other  implements  before  making  an  examination,  by  washing  them 
in  an  abundance  of  water  and  rinsing  them  thoroughly  with  distilled 
water.    In  making  the  above  examination  only  the  corpuscle  oipibriM 
need  be  looked  for.    The  bacilli  and  ferments  of  flaccidity  are  rarely 
found  in  the  moth. 

The  corpuscleof  the  pdbrine  is  generally  oval,  though  sometimes  pear- 
shaped  in  form,  being  from  3  to  4  a**  on  its  greatest  axis  and  about  one- 
half  that  length  on  the  shorter.  It  is  generally  found  singly  The  fe^ 
mcnt  of  daccidity  is  usually  found  in  short  chains,  whose  links,  almost 
spherical,  have  a  diameter  of  about  1  /u.  The  two  organisms  were  very 
generally  confounded  twenty-flve  years  ago,  and  much  confusion  yo^ 
prevails  among  writers  in  reference  to  them. 

*  1  A(=0.001«»s:0.00004  iuohi. 
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Tiie  egg  of  the  Bilk-worm  mofh  is  of  a  bright  yellow  oolor  wheB  laid^ 
nt,  if  pro|>erly  feouudated,  it  tarns  gradually,  in  five  orals  da>i»,  toua 
Hhen  or  bluitih  gray,  or  sometimes  to  an  earthy  yellow.  If  sterile  it 
etalus  its  onginal  hue.  It  is  oval  and  slightly  datteued  in  shape,  being 
ideuted  on  one  side.  Near  one  end  a  small  s)>ot  may  be  observed, 
'his  is  called  the  mieropyley  and  is  the  opening  through  which  the  fei-un- 
ating  li(|uid  is  injected  Just  before  the  egg  is  deposited  by  the  fema/le. 
lAer  fecundation  and  before  de|)osittou  the  egg  is  covered  with  a 
nmmy  varnish  which  doses  the  micropyle  and  serves  also  to  sticic  to 
tie  object  upon  wbich  it  is  laid.  It  is  at  the  micropyle  also  that  tbe 
onng  larva  always  eats  its  way  through  the  shell.  The  mean  diameter 
f  the  egf[  is  about  1  millimeter  (cue  twenty  fifth  of  an  incL)  though  it 
aries  with  the  race.  In  a  standard  ounce  of  ti5  grams  (28^  grams 
B 1  oz.  avoirdupois)  there  are  about  50,000  eggs  of  the  sniall  Japanese 
ices,  37,500  of  the  ordinary  yellow  annual  varieties,  and  from  30,000 
)  35,000  in  the  races  with  large  cocoons.  The  specific  gravity  of  the 
g^gs  is  slightly  greater  than  water,  Ilaberlandt  having  placed^t  at  1.08. 

The  eggs  may  be  removed  trom  the  cloths  on  which  they  are  laid  by 
>aking  them  some  time  in  water,  which  softens  the  varnish  surrounding 
lem,  aud  then  scraping  them  off  with  a  paper-cutter  or  an  onliuary 
ible  knife. 

While  changing  color  the  contents  of  the  egg  undergo  a  chemical 
bange,  absorbing  oiy gen  aud  gi  ving  off  carbonic  acid.  This  absorption 
r  oxygen  is  very  active  during  the  first  six  days,  after  which  it  rapidly 
eclines  and  continues  at  a  very  low  figure  during  the  months  which 
recede  the  hatching.    The  eggs  should,  therefore,  be  wintered  in  such 

manner  that  they  may  have  plenty  of  air ;  otherwise  their  development 
ill  be  seriously  interfered  with.  They  must  not  be  packed  in  too  thick 
kyera,  but  should  be  spread  out  thinly.  For  these  reasons  the  eggs  at 
lis  Department  are  kept  through  the  winter  in  boxes  of  perforated  tin, 
le  bottoms  of  wbich  have  a  surface  of  6^  square  inches,  each  box  oon- 
liniiig  not  more  than  one-quarter  of  an  ounce  of  eggs. 

The  atmosf  ihere  in  wbich  the  eggs  are  kept  should  ueither  be  too  dry 
or  too  humid.  M.  Beauvais  found  a  saturation  of  50  per  cent,  to  be  the 
lost  suitable  condition  of  the  air,  as  when  it  is  below  that  point  the 
quids  of  tbe  egg  evaporate  so  rapidly  as  to  require  a  highly  saturated 
tmospbere  for  their  incubation.  Bxc^ssive  moisture,  on  the  other  hand, 
rill  Hfisist  the  formation  of  mold,  which  will  quickly  injure  the  contents 
f  the  egg.  The  eggs  should  be  frequently  inspected,  and  whenever 
iucb  mold  is  discoveretl  it  should  be  quickly  brushed  off  and  the  eggs 
-eoioved  to  a  drier  locality. 

Under  natural  conditions  the  egg  undergoes  a  partial  development  as 
Miou  as  laid,  as  shown  by  its  changing  color.  After  ovi{K>sition,  aud 
Dutil  subjected  to  cold,  the  eg^B  of  the  annual  races  are  not  capable  of 
batching  out.  This  is  the  rule,  although  we  often  find  in  a  batch  of  an- 
nual eggs  a  few  accifjeutal  bivoltins  that  hatch  some  fitYeen  days  alter 
Umy  are  laid.  The  number,  however,  is  very  slight,  and  it  has  been  de- 
termined that  the  temperature  to  which  they  are  submitted  in  no  way 
alters  the  result.  During  this  period,  which  we  will  call  preliiberual, 
tht)  eggs  may  be  kept  at  any  ordinary  temperature,  however  warm,  but 
once  they  are  submitted  to  the  cold  of  winter  a  certain  chapge  Uikes 
place  in  them,  the  nature  of  which  has  not  as  yet  been  determined,  aud 
their  subsequent  warming  may  then  result  in  hatching.  As  in  our 
^ate  warm  days  are  quite  frequent  in  late  wintoTi  it  becomes  of  the 
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greatest  moment  that  the  ens  be  kept  below  the  hatching  temperature 
nnlil  the  foliage  oi^whioh  the  worms  are  to  feed  is  developing  and  all 
dan pfer  from  late  firosts  is  at  an  end.  The  period  of  hibernation  may  be 
lengthened  by  keeping  the  eggs  in  a  cool,  dry  cellar,  with  a  nortberlj 
exposure,  and  in  genend  this  will  suffice.  But  in  such  a  case  the  tem- 
perature is  more  or  less  variable,  and  the  embryo  may  have  been  started 
in  its  development  only  to  be  checked  by  renewed  cold.  When  kept  at 
a  uniform  low  temperature,  after  having  once  been  cooled,  development 
is  imperceptible,  and  when  afterward  exposed  to  the  proper  hatchiog 
conditions,  the  resultant  worms  will  prove  more  vigorous.  Some  ex- 
periments made  in  Italy  during  the  last  few  years  seem  to  indicate  that 
additional  vigor  wiU  be  impaited  to  the  race  if  the  eggs  are  kept  at  a 
rather  high  temperature  during  the  prehibemal  period,  and  that  it  may 
be  well  to  prolong  this  period  artificially  up  to  the  first  of  January.* 
These  experiments,  however,  have  led  as  yet  to  no  wide  application  of 
the  process. 

When  small  lots  of  eggs  are  to  be  wintered,  they  may  be  placed  in 
ordinary  boxes  in  the  cellar,  care  being  taken  to  observe  the  precautious 
noted  above  as  to  ventilation,  humidity,  and  temperature.  They  should 
also  be  protected  from  rats,  ants,  and  other  vermin.  But  where  great 
quantities  are  to  be  stored  it  will  be  weU  worth  while  to  constnict 
special  hibernating  boxes,  where  the  requisite  conditions  may  be  regu- 
lated with  nicety  and  precision.  Such  an  one  has  been  constmcted  da^ 
ing  tixe  past  summer  for  this  office,  and  it  is  hoped  by  its  aid  that  eggs 
.  may  be  kept  from  hatching  ontil  well  into  the  summer.  It  is  unneces- 
sary, however,  to  give  a  description  of  it  here,  though  in  our  next  an- 
nual report  it  may  prove  worth  while  to  summarize  the  results  obtained 
from  eggs  wintered  in  it. 

In  preparing  this  article,  we  have  profited  largely  by  the  work  of  M. 
Pasteur  upon  the  diseases  of  Silk- worms,  and  upon  the  <*  Lessons"  of  M. 
Maillot,  director  of  the  French  sericultnral  station  at  Montpellier.  We 
would  recommend  this  latter  work  to  the  careful  attention  of  all  sillt- 
raisers  acquainted  with  the  French  language.  On  account  of  their  ex- 
cellence we  have  copied  from  Pasteur  tbe  figures  of  Plates  II  and  111, 
and  from  Soman's  <^  Manuel  du  Magnanier,"  Fig.  1,  of  Plate  lY. 

MISOELLANEOUS  HTSEOTS. 

DBSTEUOTIVE  LOCUSTS,  OE  "GEASSHOPPBES." 

Order  OethoptkbA;  Family  AOBiDiDiB. 

These  insects  have  occupied  rather  more  than  their  usual  share  of 
notice  during  tiio  year,  as  there  has  not  only  been  a  good  deal  of  iujurj 
thi-onghout  the  Atlantic  States  by  non-migratory  species,  but  Hpecud 
devastation  on  the  Pacific  coast,  as  also  in  parts  .of  the  Northwest 

THB  BOGET  MOUNTAIN  LOCUST. 

{Oaloptmua  tpretus,  Thomas.) 

In  a  paper  read  before  the  late  meeting  of  the  American  AssociatioD 
for  the  Advancement  of  Science,  we  remarked  that  '^  plausible  theories 

*  See  article  of  Victor  Rollat,  copied  from  11  Bacologo  italiano  into  L$  Mwitmri0 
Soietg  LyoxuH  Ootober  17,  Si4,  31,  and  Noyember  7, 18b&. 
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have  bem  elaborated  to  sbow  that  there  is  a  certain  periodicity  in  locust 
viflitationa  and  a  connection  with  such  visitations  and  snn-spots.  How- 
ever this  maj  be,  no  one  co^izant  of  the  facts  can  dojibt  the  connec- 
tion between  serious  locust  injury  and  business  depression,  or  that  there 
has  been  a  certain  periodicity  in  wide-spread  locnst  injury ,  averaging 
about  every  eleven  years.  This  last  foot  may  explain  the  exceptional 
sensitiveness  and  anxiety  which  locust  increase  has  this  year  caused 
among  the  formers  of  the  trans-Mississippi^  as  more  than  the  average 
interval  has  past  since  the  last  serious  devastations  began  and  just  a 
decade  since  their  height  was  reached." 

We  have  each  year,  since  the  Ck>vemment  investigation  of  the  species 
began,  in  1877^  endeavored  to  accumulate  sufficient  data  to  predicate 
upon  the  possibilities  for  the  ensuing  year,  though,  as  stated  in  our 
last  annual  report,  absence  from  the  country  and  other  reasons  pre- 
vented our  doing  so  in  1884. 

Beports  came  quite  early  in  the  season  of  great  abundance  of  young 
locusts  hatching  out  in  the  Platte  Valley  country,  and  they  were  suffi- 
ciently serious  to  Justity  our  sending  out  one  of  the  agents  of  the  Di- 
vision, Mr.  Lawrence  Bruner,  to  make  investigations  and  ascertain  the 
focts.  His  reports  proved  that  the  fears  were  groundless,  as  the  young 
locusts  referred  to  proved  to  be  what  are  known  as  native  or  non-migra- 
toiy  species  which  were  unnsuallf  numerous.  Later  in  the  season,  how- 
ever, reports  came  of  injury  by,  and  increase  of^  locusts  in  parts  of  the 
Northwest,  and  an  investigation  ordered  of  these  reports  proved  that 
the  anxiety  felt  by  the  people  of  the  Northwest  had  more  real  founda- 
tion. Mr.  Bruner's  rei>ort  of  this  investigation,  which  will  be  found 
among  the  reports  of  agents,  shows  that  not  only  were  the  Don-migra- 
tory  species  very  abundant,  but  that  this  particular  sprettu  had  greatly 
increased  in  numbers  and  was  moving  in  flights  to  the  Soath  and  South- 
east. There  is  no  doubt  but  that  considerable  areas  within  that  country 
have  been  stocked  with  eggs,  and,  should  the  weather  prove  favorable 
to  locnst  development,  there  may  be  considerable  injury  done  in  1886, 
partioolarly  since  Mr.  Bruner  noticed  a  scarcity  of  natural  enemies.  But 
there  is  one  encouraging  side  to  this  rather  foreboding  outlook,  viz,  (1) 
that  the  heavy  rains  and  storms  which  prevailed  there  last  autumn 
were  prejudicial  to  the  insects,  and  (2)  that  under  the  most  favorable  con- 
ditions to  locust  increase,  the  injuiy,  for  the  various  reasons  given  in  the 
Second  Report  of  the  CJnited  States  Entomological  Commission,  and 
chiefly  the  advance  of  settlement  and  cultivationi  can  never  be  as  wide- 
spread as  it  was  between  1874  and  1877. 

IHB  OALIPOBNLL  MiailiLTOBT  LOOmKF. 

{MeUmoplm  iewutatar  Bcudder.) 

Already  in  May  the  correspondence  of  the  Division  and  the  reports  in 
the  press  showed  that  the  people  of  Oalifomia  were  becoming  alarmed 
at  the  unusual  injury  being  caused  by  some  locust  in  Oalifomia.  The 
injury  was  done  more  particularly  in  the  northern  portions  of  the  State, 
and  especially  in  the  San  Joaquin  Valley.  At  flrst  there  was  a  good 
deal  of  doubt  as  to  what  species  was  concerned  in  this  injury,  and  not 
until  specimens  had  been  received  by  us  from  Profs.  0.  H.  Dwinelle  and 
B.  W.  Hilgard  and  from  Mr.  0.  W.  Brooks,  was  the  species  properlv 
determined  to  be  the  Melanoplus  devastator  (Plate  VIII,  Figs.  1,  2,  3, 4, 
^d  5).  The  specimens  were  from  Fresno  and  Tuba  Counties,  and  in- 
Qlodod  also  a  tow  other  qpedeSf  associated  Incidentally  with  devaetator^ 
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and  notably  Oaloptenui  differentiaUi^  a  speoies  o6cnrnng  from  the  At- 
lantic to  the  Pa<*Jfic^  and  which,  though  oniiuarilj  sedentary,  is  capable 
under  exceptional  circumstances  of  extended  tiigbts.*  Peeling  the  im* 
portance  of  the  subject  to  the  California  people,  Mr.  D.  W.  Coqnillett, 
of  Anaheim,  was  commissioned  and  instructed  to  make  a  thorough  iu* 
vestigation  of  the  occurrence  cited. 

Mr.  0(K]uillett's  report  is  included  among  the  reports  of  agents,  and 
it  will  be  unnecessary,  therefore,  to  go  into  any  details  here.  Mr.  Albert 
Eoebele  was  also  commissioned  to  make  observations  at  FoUom,  and 
some  notes  from  him  are  also  added. 

We  may  remark,  however,  that  although  Mr.  8.  H.  Scndder,  in  his 
original  characterization  of  Meiannplu9  devcuitator^  correctly  inferred  that 
this  species  '^  probably,  rather  than  Ji.  atlanisy  is  the  source  of  most  of 
the  damage  to  oro|>s  in  California,"  t  yet  this  is  the  first  year  in  which 
it  has  been  reportetl  and  recognized  as  an  injurious,  and  at  the  same 
time  migratory,  species,  fn  considering  the  injurious  species  of  the 
Paolflc  coast,  in  the  First  Ueport  of  the  United  States  Entomological 
Commission,  this  species  was  not  mentioned.  Subsequent  rei)ort8 
showed,  on  the  contrary,  that  Oamnula  peiluoida^  Scudder,  was  the  chief 
culprit.!  In  fact,  this  was  the  6)>ecieB  that  did  the  injury  in  1878  and 
1879,  as  will  be  seen  by  the  oorrespondence  with  Mr.  J.  O.  Lemmon.  of 
Sierra  Valley,  Cal.,  and  by  other  data,  recorded  on  pages  246-257 
of  the  Second  Report  of  the  Commission.  The  specimens  transmitted 
to  us  from  Sierra  Valley  and  other  places  in  1878  and  1879  by  Mr.  Lem- 
mon proved  to  be  Camnula  pelliuddaj  but  a  few  specimens  of  another 
species  which  Mr.  Lemmon  calls  ^^a  suspicious  specues,  which  I  fear  is 
Oaloptenwi  ailnntM^^  prove<i  to  be  At.  dsvatttntar.  This  last  was  alno  found 
by  Dr.  Packard  on  his  Western  trip  in  1877,  and  is  6gured  on  Plate xvii. 
Figs.  2,  3,  19,  and  20  of  the  Second  Report  of  the  Commission. 

It  was  rather  remarkable,  therefore,  to  And  Melanoplut  deragiator  the 
chief  culprit  the  present  year.  For,  while  other  species,  some  of  them 
oommon  to  the  Atlantic  coast,  as  will  be  seen  by  Mr.  Coqnillett'a  re- 
port, were  also  oonoemed  in  the  injury,  this  was  by  &r  the  most  oa- 
merous,  as  the  observations  of  all  correspondents  and  the  specimens 
received  bear  evidence.  This  species  is  really  the  Paoific  coast  renre- 
sentative  of  our  Rocky  Mountain  species,  or  M,  tpretus^  and  in  fsct 
many  .of  the  longer  winged  specimens  resemble  it  so  closely  that  it  ii 
not  snn>rising  that  the  first  references  to  its  ii^ury  the  presdnt  year 
were  under  this  name. 

In  all  essential  particulars  the  habits  of  deisaiit^tor  are  identical  with 
those  of  gpretus, 

Oeoffrapkioal  Range. — ^Mr.  Scndder,  in  his  original  characterization 
{L  0.,  p.  46),  reconis  it  as  ^M)eing  especially  abundant  in  the  Shasta  Val 
ley,  and  found  alNo  at  Sisson's  (Packanl)  and  Sausalito,  Cal.  (BehrenBJ; 
occurs  alK>ut  Lake  Tahoe,  Reno,  and  Qlen  Brook,  Nev.  (Packard);  an'! 
was  taken  by  myself  sparingly  at  Beaver  Brook  and  MorrisoTi,  Cal." 
The  specimens  we  received  in  1879  from  Mr.  Lemmon  came  firom  Siein^ 
Valley,  Sierra  County,  California.  Mr.  Brnner,  in  his  "  First  coiitrilJQ- 
tion  to  a  knowledge  of  the  Orthoptera  of  Kansas,**  p.  L38,$  records  the  spe* 

*  B^  our  BeTAtith  Anonal  Report  on  the  Inseot«  of  Ifimoarl,  pp.  163-166;  slao  chftp* 
XTiiiy  Fimt  Rnport  United  States  Entomolof^ioal  ComniiwiinQ 

t  Entomological  Notes,  vi,  p.  46,  leprinted  from  Prooeedingi  Boston  Sooittj  of  HiS* 
ural  History,  rol.  tlx.  1877-78. 

t  SfNymd  Ri^pori  United  States  Entomologloal  CommiMUm,  shaptsr  xli,  **  Loosil  i>^' 
ages  Id  Cahlbraia^''  pp.  d42,  ff. 

I  Waskbom  OoU.  lUoL  Buirvy  of  Xaaias,  1866. 
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des  from  California  and  adjoining  portions  of  Oregon ;  also  ooonrring 
thronghoat  Montana,  in  northern  Dakota,  in  Idaho,  and  northwestorn 
Wyoming.  He  also  refers  to  this  species  a  single  papa  found  by  Mr. 
F.  W.  Cragin  at  Garden  Oity,  Kans.  The  localities  in  California  from 
which  we  received  the  species  daring  the  past  year  are  as  follows: 
Marysville,  Yuba  Coanty ;  Sanders  and  other  points  in  Fresno  County; 
Jackson,  Amador  Coanty ;  Napa  Valley,  Napa  Coanty ;  Atwater,  Mer- 
ced Coanty ;  Folsom,  Sacramento  County ;  Valley  Springs,  Calaveras 
Coanty. 

Character$  of  (ke  Speeies. — Even  to  an  experienced  entomologist  it 
becomes  a  matter  of  extreme  difficulty  to  distinguish  among  themselves 
the  three  most  destructive  and  migratory  species  of  Melanaplus  so  far 
known  to  occur  in  the  United  States.  We  have  already  set  forth  and 
figured  in  detail  the  distinguishing  traits  between  ipretus  and  attanis^ 
and  devastator  is  in  many  respects  intermediate  between  them.  In  fiict, 
the  chief  distinguishing  characters  of  importance  and  constancy  are  to 
be  found  in  the  structure  of  the  abdomen  in  the  male  sex.  The  follow- 
ing are  the  diffetences  in  the  cerci  as  tabulated  by  Mr.  Scudder  :* 

Anal  cerci  slender,  eqnal,  straight,  nearly  four  times  as  long  BBhrowi...M.devaittii&r. 

Anal  cerci  broad,  rarely  more  than  three  timet  as  long  as  broad,  the 
apical  half  bent  on  toe  basal : 

Anal  cerdl  more  than  twice  as  long  as  bi^ad ••«.•.«•••  ••••if.  atUtnii, 

Anal  cerci  less  than  twice  as  long  as  broad .•••  ......  ....If.  »pr$tui. 

Slight  as  these  differences  may  appear,  yet  experience  has  shown 
that  the  secondary  sexual  characters  are  by  far  the  most  persistent  df 
all  external  characters  that  can  be  observed  in  these  insects  and  in 
fact,  in  most  insects.  In  the  present  state  of  entomological  classifica- 
tion we  are  justified  in  regarding  as  distinct,  and  entitl^  to  be  ranked 
as  "species,"  such  forms  as  show  well-marked  secondary  sexnal  char* 
aoters,  even  where  all  other  characters  are  evanescent  in  large  series  of 
specimens. 

In  general  appearance  and  colorational  cbaracterfl  d&tatiatar  is  so 
much  like  spretus  that  it  is  not  worth  while  to  specify  differences,  espe« 
cially  since  the  color  is  a  very  variable  quantity  in  these  insects,  that  of 
the  tibiss  in  all  three  species  under  consideration  varying  from  blue  to 
red,  and  in  some  specimens  even  being  greenish.  In  general,  devastator^ 
as  compared  with  spretusy  has  the  colors  more  strongly  contrasting,  espe* 
ciaUy  the  vittse  on  the  outside  of  the  hind  thighs ;  and,  as  Mr.  Scudder 
has  pointed  out,  the  pronotum  seldom  has  a  distinct  black  band  at  the 
upper  part  of  the  deflected  lobes,  and  the  wing-covers  may  be  abso- 
lutely immaculate,  or  may  have  a  very  distinct  series  of  discul  quadrate 
spots.  Devastator  varies  a  good  deal  in  size,  and  the  wings  also  vary 
greatly  in  length,  but  while  they  often  fail  to  reach  the  tip  of  the  body, 
they  rarely  exceed  it  more  than  one- fifth  their  length  in  the  male: 
\?bereas,  in  spretus  they  more  often  extend  in  the  male  about  one^liiru 
their  length  beyond. 

There  are,  however,  some  otbor  structural  characters,  which  permit  of 
separation  of  these  three  species.  All  of  them  having  the  tip  of  the 
aual  joint  notched  are  readily  distinguished  from  feinur-rubrum.  In 
order  to  set  before  tbe  general  reader  more  carefully  than  can  be  done 
by  description  or  table  the  variations  in  the  structure  of  the  anal  parts 
by  which  these  species  can  be  determined,  we  have  reproduced  firom  the 
First  Report  of  the  Entomological  Commission  the  figures  of  those  parts 
tftpt^ni (Plate  VIII,  Fig.6),andofattafiif  (Plate  VIII,  Fig.7),  which  on 

*  E&tomologioal  Notes,  Ao.,  vi,  p.  47. 
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be  compared  with  those  given  forthe  first  time  of  devastator  (Plate  YITI, 
Fig.  5).  Id  a  geueral  way  devastator  may  be  distinguished  from  the 
others  by  the  following  characters :  Gerci  slender,  more  than  thrice  as 
long  as  broad,  not  narrowed  at  tip,  but  excavated  at  enter  third ;  more 
nearly  resembling  those  of  atlanis  than  spretus;  snpra-anal  plate  ordi- 
narily with  the  median  ridges  snddenly  terminating  and  uniting  at 
posterior  third ;  tooth-like  appendages  at  base  narrow,  and  reaching,  on 
an  average,  to  nearly  one-half  the  length  of  the  plate;  in  this  laHt  char- 
acter it  more  nearly  resembles  femur-rubrum  than  either  spretus  or 
atlanis.  The  turned  up  anal  joint  is  usually  less  swollen  than  in  spretw, 
and  less  narrow  towards  the  tip  than  in  atUmis^  which  has  the  notch  less 
deep  and  the  two  lobes  not  so  well  defined. 

On  examining  a  large  mass  of  material  it  will  be  found  that  there  is 
variation  even  in  these  structural  details,  and  while  it  will  be  both  cor- 
rect and  more  in  acconlance  with  modern  ideas  of  species  among  ento- 
mologists to  rank  devastator  as  distinct,  we  are  ourselves  more  inclined 
to  look  upon  devastator  as  a  mere  geographical  race  of  spretus.  How- 
ever^  it  is  immaterial  whether  these  forms  be  called  races  or  dintinct 
species.  We  would  refer  those  interested  in  further  discussion  of  the 
subject  to  the  remarks  on  spretus^  atlaniSy  and  femur-rubrum  in  our 
Seventh  Report  on  the  Insects. of  Missouri,  pages  16U-17.I.  One  con- 
clusion that  can  be  safely  drawn  from  the  study  of  large  material  of 
these  allied  s|>ecies  is,  that  no  one  individual,  nor  a  few  individuals,  will 
suffice  to  properly  distinguish  the  forms.  It  is  by  a  total  average  of 
the  differences  as  they  present  themselves  in  large  series  that  the  spe- 
cies are  best  indicated  and  characterized. 

Remedies. — In  corresponding  with  those  interested  we  recommended 
the  means  that  have  been  found  most  efifectual  against  the  unfledged 
insects  in  the  Mississippi  Valley  States  as  set  forth  in  the  first  and  sec- 
ond reports  of  the  Gommission.  These  include  burning,  ditching,  and 
the  use  of  kerosene  or  coal-oil  pans.  A  new  method  of  warfare  adopted 
in  California  and  set  forth  by  Mr.  Coquillett  consists  of  the  use  of  arse- 
nic, sugar,  bran,  and  water,  the  proportions  being  one  part  by  weight 
of  arsenic,  one  of  sugar  and  five  of  bran,  to  which  is  addtnl  ^  certain 
quantity  of  water.  The  arsenic  and  bran  are  first  mixed  together,  then 
the  sugar  is  dissolved  in  water  and  added  to  the  bran  and  arnenic,  after 
which  a  sufficient  quantity  of  water  is  added  to  thoroughly  wet  the  mix- 
ture. 

About  a  teaspoonful  of  this  mixture  is  thrown  upon  the  ground  at 
the  base  of  each  tree  or  vine,  and  left  to  do  its  work.  The  poison  works 
slowly,  seldom  killing  its  victim  within  less  than  eight  or  ten  hoars  after 
having  been  eaten. 

We  have  alreaily  expressed  the  belief  in  articles  that  have  been  pub- 
lished that  this  method  of  destroying  the  locust  will  prove  very  serv- 
iceable in  orchards  and  gardens  where  the  insects  are  not  abunilant, 
but  we  do  not  think  it  will  compare  with  the  other  methods  mentioned 
in  the  Commission's  rei>orts  where  the  insects  are  as  numerous  as  they 
have  been  in  past  years  in  the  Mississippi  Valley. 

NON-MiaBATOBY  SPBOIES. 

As  but  few  of  the  reports  on  locust  iiynry  in  the  Atlantic  States  were 
accompanied  by  specimens,  it  is  impossible  to  say  what  particular 
species  caused  the  damage  in  each  particular  case,  but  the  specimens 
received  this  year  from  various  widely  different  localities,  in  different 
BtateSi  are  all  referable  to  three  well-known  species,  viz,  the  Bed-legged 
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Ijocnst  {Melanoplus  femur  rubrum^  De  Geer),  the  Differential  Locnst 
(Melanoplus  differentialisj  Walker),  and  the  Two-striped  Locost  (Melan- 
opluH  bivittatus^  Say). 

The  Lesser  Locust  {Melanoplus  atlaniSj  Riley),  of  which  we  gave  an 
acoonnt  in  oar  annual  report  for  1883*  in  relation  to  its  ravages  in  the 
Merrimac  Valley,  New  Ham))shirey  does  not  seem  to  have  attracted 
mnch  attention  in  1885,  though  the  following  newspaper  item  doubtless 
refers  to  this  species : 

GraMboppera  are  doing  considerable  damage  to  crops,  particularly  oatSi  in  some 
seotioiui  ot  New  Hampsbire"  {Sew  England  Farmer^  July  25,  1685). 

All  other  reports  of  locnst  injury  in  1885  come  from  regions  where 
the  Lesser  Locust  is  not  likely  to  be  the  preilominant  Ri)ecies,  and  where 
the  principal  damage  has  evidently  been  done  by  the  one  or  the  other 
of  the  three  species  above  mentioned. 

The  Bed-legged  Locust  is  one  of  the  commonest  and,  at  the  same 
time,  most  widely  distributed  species,  ranging  from  the  Atlantic  to  the 
Pacific  coast  and  from  Mexico  and  Florida  to  British  Columbia  and  the 
Hudson  Bay  Territory*  In  the  more  hilly  and  mountainous  sections  of 
the  Atlantic  States,  and  more  especially  in  the  New  England  States, 
atlanis  usually  predominates ;  while  in  the  States  west  of  the  Alleghany 
Mountains  femur-rubrum  is  by  far  the  commonest  species.  This  year, 
it  was  the  most  abundant  species  in  parts  of  Kansas.f  Further  west, 
in  the  home  of  the  Rocky  Mountain  Locust^  Mr.  Bruner  does  not  men- 
tion It  among  those  ^*  native''  species  which  were  common  the  past 
season  in  Colorado,  but  further  north,  in  the  vicinity  of  Glendive,  Mont., 
he  found,  July  31,  large  numbers  of  femur-rubnim  which,  however,  were 
less  numerous  than  the  Rocky  Mountain  and  the  Lesser  Locusts  which 
oocurred  in  the  same  region  and  at  the  same  time. 

All  three  of  the  species  mentioned  were  reported  as  quite  destructive 
in  parts  of  Iowa,  while  differentialis  proved  extremely  destructive  and 
oaosed  no  little  alarm  in  parts  of  Arkansas. 

THE  PERIODICAL  CICADA. 
{Cicada  Mepterideeimj  L;  and  race  tredecimj  Riley.) 

« 

Suborder  Homopteba;  Family  Cioadidjs. 
[Plates  I  and  V,  and  Fig.  1,  Plate  VL] 

This  interesting  insect  attracted  more  than  usual  attention  during 
the  past  year  by  virtue  of  the  fact  that  two  extensive  broods  appeared, 
&Qd  occupied  large  areas  of  the  country  east  of  the  MissiHsippi  River. 

With  a  view  of  meeting  the  largely  increased  demand  for  infonuation 
^pon  the  subject,  as  also  with  a  view  of  getting  as  accurate  infonnation 
^^  possible  about  the  distribution  of  the  two  broods  that  were  to  ap- 
pear, we  published,  the  latter  part  of  May,  Bulletin  No.  8,  on  the  Peri- 
odical Cicada,  being  a  popular  illustrated  account  of  the  insect,  and 
c^^pecially  of  the  different  broods  that  a]>pear  in  different  years  and  that 
^feso  far  known.  As  a  revised  edition  of  this  bulletin  is  in  prepara- 
tion we  shall  confine  our  remarks  here  to  some  phases  of  the  insect's 

^Report  of  the  Commiiiflioner  of  Agrionltare  for  the  year  18B3,  pp.  170-180;  Phitet 
Uj  Vll,  VIII,  IX. 

JAocordioK  to  Mr.  F.  W.  Cragin,  in  L.  Bmner'B  "  First  Contribatioii  to  a  Snowl- 
«dge  of  the  Orthopter*  of  KaoMw,"  p.  137. 


234        BEPOHT  OF  THE  COlOilBSIOllEB  OF  AaRICULTUBB. 

history,  habits,  and  development  that  interest  the  large  f^Eumini?  con- 
stitneucy  to  which  this  aDoaal  report  is  addressed.  In  doing  this  \re 
shall  reprodace  some  passages  of  the  balletin  referred  to,  placing  the 
passages  in  quotation  marks.  We  shall  also  qnote  from  some  of  oar 
writings  on  Uie  subject  at  the  time  the  insect  was  appearing. 

▲  SBVKNTSEN-YBAB  AKB  ▲  THIKTEEN-TSJlR  SAOS. 

In  18(>8  the  writer  annonnced  the  existence  of  13-year  broods  of  this 
insect,  in  addition  to  the  17-year  broods,  one  of  which  has  been  very 
thorongbly  recorded  ever  since  the  earlier  part  of  the  seventeenth  cen* 
tnry.  At  the  time  we  made  this  annonncement  in  the  Jannuil  of  Agri- 
culture  of  Saint  Lonis,  for  June,  1868,  we  were  not  aware  that  any  one 
else  had  made  similar  observations.  Four  months  later,  however,  we 
learned,  as  stated  in  the  First  Annual  Report  on  tiie  Insects  of  Missouri, 
that  Dr.  Qideon  B.  Smith,  of  Baltimore,  Md.,  had  made  similar  discoT- 
eries,  thongh  he  had  never  published  the  facts,  which  had  been  coUected 
in  an  un])ublisbed  manuscript.  This  bad  been  kindly  copieil  for  us  by  Dr. 
J.  O.  Morris  of  the  same  city.  As  set  forth  in  a  note  to  Bulletin  8  (pp. 
5, 6)  we  became  aware,  five  years  later,  that  Dr.  D.  L.  Phares,  of  Wood- 
ville.  Hiss.,  had  even  anticipated  Dr.  bmith  in  this  discovery,  in  so  far 
as  one  of  the  broods  is  concerned,  and  from  correspondence  with  Dr. 
Phares,  as  well  as  from  personal  interviews  with  him  on  the  subject,  it 
would  appear  that  Dr.  Smith  really  obtained  his  information  from  Dr. 
Phares.  To  the  latter,  therefore,  belongs  the  discovery  of  one  of  these 
13-year  broods  of  the  Cicada,  and  the  credit  of  having  first  pnbli8bed 
the  facts,  though,  unfortunately,  no  record  of  the  publication  other  than 
his  own  memory  is  now  to  be  obtained. 

TWO  DISTINCT  FOBMB  OB  TAKIBTTE8 ;  SPBCIFIO  TAX.TJB  OV  THS  DIF- 

VB&JUIT  VO&MS. 

^<  It  is  not  a  little  singular  also  that  two  distinct  forms  occur  in  both 
races — a  large  one  and  a  small  one^the  former  by  far  mere  numeroofl 
than  the  latter.    This  fact  has  been  observed  in  pjist  years,  and  was 
noticed  in  1868  by  independent  observers  in  different  parts  of  the 
country.    Indeed,  it  was  observed  by  Dr.  Hildreth^  of  Marietta,  Ohio, 
as  far  back  as  1830  {ride  SillimaiCs  Journal^  xviii,  p.  47).    The  true 
Oicada  sepiendecim  of  Linnseiis  (PI.  VI,  Fig.  1  A^  ventral  view  of  male), 
as  described  by  Ilarris  and  Fitch,  occurs  in  the  greatest  numbers,  both 
in  the  17  and  13year  broods.    It  will  measure,  on  an  average,  IJ  inches 
from  the  head  to  the  tip  of  the  closed  wings,  and  almost  always  expands 
over  3  inches.    The  whole  under  side  of  the  abdomen  is  of  a  dull  orauge- 
brown  color,  and,  in  the  male  more  especially,  four  or  five  of  the  seg 
meiits  are  edged  with  the  same  color  on  the  back. 

"  The  otbcr  form  (PI.  VI,  Fig.  1  B^  ventral  view  of  malej  is  not,  on  an 
average,  much  more  than  two-thirds  as  hii  ge,  and  usually  lacks  entirely 
the  dull  oran^re  al>domii)al  marks,  though  there  is  sometimes  a  fauit  trace 
of  them  on  the  edges  of  the  segments  beneath.  This  small  form  was  de- 
scribed in  ia51,  by  Dr.  J.C.  Fisher,  in  the  Proceedings  of  the  Pbiladelpliia 
Acailemy  of  Natural  Sciences,  vol.  v,  pp.  272,  273,  as  a  new  si)eciesoi 
Cicada,  hitherto  confounded  with  septcndccim^  and  was  named  Cicada 
eassinii.  liis  description  was  followed  by  a  note  from  Mr.  John  GassiB} 
in  which  the  latter  states  that  the  two  forms  show  no  disposition  to 
associate  togpther,  and  produce  verv  different  cries.  The  fact  of  ^ 
very  great  cUfference  in  the  song  of  the  males  has  been  folly  conHrtt^ 
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the  obaervatiOTig  of  M.  0.  ETill,  of  northeastern  Ohio,  who  likewise 
md  that  the  small  form  is  very  much  less  namerous  than  the  large  one. 
*'  The  tmest  test  of  the  specific  distinction  of  these  two  forms  lies  in 
)  comparative  shape  of  the  male  g^enitalia,  and  the  accompanying 
ure«  (c,  d^  «,  and/,  in  Fig.  1,  PI.  VI),  from  drawings  made  in  18G8  by 
'.  II.  A.  Uagen,  of  Cambridge,  Mass.,  show  the  male  genital  hooks  of 
th.  That  of  ieptendeoim  is  represented  on  the  outside  at  o,  on  the  in- 
le  at  d  ;  and  that  of  ea^fsinii  on  the  outside  at  0,  and  on  the  inside  at/. 
'^  By  these  figures  it  will  be  seen  that  there  are  sufficient  differences 
separate  the  two  forms  as  distinct ;  but  while  the  hooks  of  the  large 
id  {$eptendecim)  are  quite  constant  in  their  appearances,  those  of  the 
aller  kind  {cassinii)  are  variable,  and  in  some  few  specimens  are  in- 
(tinguishable  from  those  of  the  large  kind.  The  circumstance,  coupled 
th  the  fact  that  the  small  kind  regularly  occurs  with  both  the  If  and 
year  broods,  would  Indicate  it  to  be  a  dimorphio  form  of  the  larger, 
d  only  entitled  to  varietal  rank. 

^  The  large  form  has  been  observed  to  make  its  appearance  from  eight 
ten  days  earlier  than  the  small  form  {c(U8inii)j  and  there,  is  not  a 
igle  specimen  of  the  latter  among  a  number  of  the  I3-ytor  brood 
edeoim)  that  I  captured  iu  May,  1868,  though  I  took  a  few  speoimena 
erward.** 

rhe  $eptendecim  and  treieoim  forms  have  been  looked  upon  by  some 
iters  as  constituting  distinct  species,  notwithstanding  their  external 
lemblance.  There  are  absolutely  no  dififerences  observable  in  the  in* 
$ts  constituting  the  different  broods  other  than  the  difference  of  time 
inired  for  underground  development. 
the  species  should  be  catalogued  thus: 
Cicada  sejit^nd^icim  Linn. 

Ilace  tredecim  Riley.  ^ 

Dimorphic  variety  cassinii  Fisher. 
yuT  correspondence  shows  that  there  is  an  astonishing  confusion  as 
the  relation  of  the  two  varieties  with  the  periodic  or  ieptendeoim  and 
deciiii  raoea.  Many  observers,  and  even  well-known  evtomologistSi 
re  taken  the  varieties  to  represent  the  races ;  and  it  cannot  be  too 
ongly  nrged^  because  of  the  important  bearing  of  the  facts  on  cor« 
)t  chronological  information,  that  while  the  variety  oassinii  can  al- 
ys  lie  distinguished  from  the  typical  form,  the  two  races  include  both 
rifties,  and  are  absolutely  iudistingoishabley  except  for  the  different 
riods  of  larval  existence. 

THE  LOKG  PEBIOI)  09   XTNBBBOBOTTND  PEVBLOFMENT. 

The  quoted  passages  which  follow  are  from  a  paper  read  by  us  at  the 
^ting  of  the  Biological  Society  of  Washington  for  May  30,  1885,  and 
Iwequently  published  in  part  in  the  Scientific  American  (June  27, 1885, 
i])pl.)  and  Science  ^June  25,  1885,  vol.  v,  p.  518-521). 
"  From  chronological  data  the  fact  that  seventeen  years  or  thirtiH^i 
ars  are  resf)ectively  required  for  the  underground  development  of  tbis 
Hect,  according  to  the  race,  is  fully  estabUshed,  one  of  the  first  recorded 
ptendecim  broods  having  been  observed  evei^  seventeen  years  since 
15.  Such  anomalous  and  exceptional  dacts  in  natural  history,  as  wit- 
ias  the  discussion  as  to  the  e^g-laying  of  the  Omithorhyncku^y  always 
rovoke  skepticism,  and  the  facts  recoMed  regarding  our  Cicada's  hypo- 
M  life  have  shared  in  this  tendenqy.  Hence  a  few  biologic  factS| 
ipeoiaily  such  aa  bear  on  the  development  of  the  larva,  will  not  prove 
BiatereaUng. 
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'^  I  took  pains  to  follow  tbe  larval  derelopment  as  far  as  possible  from 
year  to  year,  of  the  tredecim  brood  which  appeared  in  1868,  my  obs<er- 
vations  having  been  made  in  Saint  Louis  County.  Repeated  efforts  to 
rear  the  young  larvsB  in  confinement  proved  nnsuccessful,  and  it  was 
necessary  to  resort  to  careful  and  repeated  digging  in  order  to  watch 
tbe  growth  frtixn  year  to  year.  One  of  my  employes,  at  Cadet,  Mo.,  has 
also  been  instructed  to  carefully  pursue  the  same  subject,  and  I  have 
re])cated  the  digging  since  residing  in  Washington.  These  observations 
have  in  all  cases  bt^n  made  in  special  localities  where  the  date  of  enter- 
ing the  ground  was  well  known  and  observed.  I  have  thus  been  able 
to  follow  the  larvsB  for  the  first  six  years  with  great  care,  and  for  sub- 
sequent years  with  less, care  and  continuity.  As  we  might  expect  from 
the  chronological  history  of  the  species,  the  development  of  the  larva  is 
extretnely  slow,  and  at  six  years  old  it  has  hardly  attained  one-fourth  its 
full  size.  Another  interesting  result  is  that  notwithstanding  this  slow 
development,  molting  takes  place  quite  frequently,  i.  0.,  the  number  of 
larval  stages  is  more  than  one  per  annum,  and  probably  twenty-five  or 
thirty  in  all ;  whereas  in  Homoptera  generally — the  suborder  to  which 
the  Cicada  belongs — it  ranges  from  two  to  four.  In  any  hypogean  in- 
sect which  continually  uses  its  claws  in  burrowing,  the  need  of  shedding 
and  renewing  those  organs  is  apparent  and  may  afford  the  chief  expla- 
nation of  this  repeated  exuviation,  though  the  slow  development  is  a 
fEtctor,  since  my  own  experience  has  shown  in  the  larvse  of  other  Orders, 
that  in  proportion  as  development  is  slow,  exuviation  is  freqnent  Tbe 
changes  with  each  molt  are,  in  our  young  Cicada,  most  noticeable  in  the 
antennae  and  in  the  front  legs  and  their  armature,  for  the  general  form 
undergoes  but  little  change,  the  body  very  gradually  shortening  and 
thickening,  and  the  color  darkening  with  age. 

THB  FOOD  OF  THE  LABTA. 

'<  A  good  deal  of  difference  of  opinion  has  been  expressed  by  diffe^ 
ent  writers  as  to  the  food  of  the  Cicada  larva,  and  this  is  not  to  be 
wondered  at,  from  the  fact  that  there  is  great  difficulty  in  observing  it 
feed.    Dr.  Q.  B.  Smith  insisted  that  it  obtained  its  nourishment  from 
the  moisture  of  the  earth  through  ca))illary  hairs  at  the  tip  of  the  pro- 
boscis, while  others  have  seen  it  with  its  beak  inserted  in  the  roots  of 
trees  and  pumping  the  sap  therefrom.    My  own  observations  indicate 
that  both  methods  of  obtaining  nourishment  may  obtain.    The  former 
method  I  have  never  witnessed,  but  it  is  insisted  on  by  Dr.  Smith  from 
his  own  observations,  and  receives  support  from  the  well-known  foot 
that  this  Cicada  will  issue  from  ground  that  has  been  cleared  of  timber 
and  cultivated  for  nearly  seventeen  years,  and  that  other  species  are 
known  to  issue  from  the  prairies.    The  truth  of  the  matter  seems  to  be 
that  the  Cicada  can  and  does  go  for  long  periods  without  noarishmeoty 
where  such  fasting  is  necessitated,  and  that  in  the  earlier  years  of  its 
development,  more  particularly,  it  feeds  on  the  rootlets  or  radicels,  not 
alone  of  trees,  but  of  herbaceous  plants.    In  my  own  observations  1 
have  rarely  found  it  more  than  2  feet  below  the  surface  during  the  first 
six  or  seven  years  of  its  life,  and  almost  invariably  in  an  ovaJ  cell,  au^ 
more  often  away  from  roots  than  near  them.    Yet  I  have  also  found  it 
with  beak  inserted,  and  it  will  often  hang  fast  by  the  beak  after  being 
unearthed.    That  the  larva  is  capable  of  going  to  great  depths  seems  to 
be  well  attested  by  observers,  and  I  have  recently  received  a  commoni' 
cation  where  the  writer  says  he  has  found  it  20  feet  below  the  sorfsoo. 

<ilt  is  difflcolt  to  say  how  many  of  such  reports  are  based  on  tto 
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unobBerved  tambling  of  the  larva  from  higher  leyels,  but  where  the  in- 
sects have  been  observed  to  issue  from  the  bottoms-  of  cellars  10  feet 
deep,  the  information  would  certainly  seem  to  be  reliable. 

METHOD  OF  BUBBOWINa  OF  THE  LABTA. 

<^  The  method  of  burrowing  and  of  making  its  cells  is  quite  interesting. 
It  scratches  awaj  the  walls  of  its  cell  with  the  tarsal  claw  just  as  one 
would  do  with  a  pick,  and  if  it  is  rising  so  that  the  earth  removed  natu- 
rally falls  to  the  posterior  end  of  the  burrow,  it  simply  presses  the  de- 
tached portions  on  all  sides,  and  especially  on  the  end  of  the  cavity^  by 
means  of  its  abdomen  and  middle  and  hind  legs.  If,  however,  it  is 
burrowing  downward  and  the  loose  soil  has  to  l^  pressed  against  the 
tip  of  the  cavity,  it  uses  its  broad  front  femora  very  dexterously  in 
making  a  little  pellet  of  the  soil  and  in  placing  it  on  the  clyx^eal  or 
front  part  of  the  head,  when  the  load  is  carried  up  and  pressed  against 
the  top  of  the  cavity. 

*<The  motions  made  in  cleaning  its  forearms  remind  one  very  forcibly 
of  those  made  by  a  cat  in  cleaning  its  face.  The  femora  and  bent  tibiie 
are  rubbed  over  the  clypeus,  the  numerous  stiff  hairs  on  which  act  like 
a  comb  or  brush  in  freeing  the  spines  of  dirt. 

THE  TBANSFOBMATIOm. 

[Plate  L] 

<<A8  the  time  approaches  for  the  issuing  of  the  pupa,  it  gradually  rises 
nearer  and  nearer  to  the  surfiiice,  and,  for  a  year  or  two  before  the  ap- 
pearance of  any  given  brood,  this  pupa  may  be  dug  up  within  one  or 
two  feet  of  the  surface. 

*'  In  the  year  of  their  ascent,  from  the  time  the  frost  leaves  the  ground, 
they  are  found  quite  close  to  the  surface,  and  under  logs  and  stones, 
seeming  to  await  the  opportune  moment,  and  apparently  without  feed- 
ing. They  begin  to  rise  from  about  the  20th  of  May  in  more  southern 
localities,  and  but  little  later  further  north.  Here,  in  Washington,  the 
present  year,  they  begun  to  sparsely  issue  about  the  23d,  and  were,  per- 
haps, most  numerously  rising  on  the  night  of  the  27th.  Those  in  the 
city  were  somewhat  ep^rlier  than  those  in  the  woods  just  over  on  the  Vir- 
ginia «ide.  The  unanimity  with  which  all  those  which  rise  within  a  cer- 
tain radius  of  a  given  tree  crawl  in  a  bee-line  to  the  trunk  of  that  tree 
is  most  interesting.  To  witness  these  pnpie  in  such  vast  jiumbers  that 
one  cannot  step  on  the  ground  without  crushing  several,  swarming  out 
of  their  subterranean  holes  and  scrambling  over  the  ground,  all  con- 
verging to  the  one  central  point,  and  then  in  a  steady  stream  clamber- 
ing up  the  trunk  and  diverging  again  on  the  branches,  is  an  experience 
not  readily  forgotten,  and  affording  good  food  for  si>eculation  on  the 
nature  of  instinct.  The  phenomenon  is  most  satisEEtctorily  witnessed 
where  there  is  a  solitary  or  isolated  tree. 

^<  The  pupae  (PI.  I,  Figs.  1, 2)  begin  to  rise  as  soon  as  the  sun  is  hidden 
behind  the  horizon,  and  they  continue  until,  by  9  o'clock,  the  bulk  of 
them  have  risen.  A  few  stragglers  continue  until  midnight.  They  in- 
stinctively crawl  along  the  horizontal  branches  after  they  have  ascended 
the  trunk,  and  fasten  themselves  in  any  position,  but  preferably  in  a 
horizontal  position  on  the  leaves  and  twigs  of  the  lowermost  branches. 
In  about  an  hour  after  rising  and  settling,  the  skin  splits  down  the  mid- 
dle of  the  thorax  from  the  base  of  the  clypeus  to  the  base  of  the  meta- 
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notnm  (PI.  I,  Fig.  3),  and  the  fonning  Oicada  begins  to  isnne.  Eetlysia 
is  always  an  interesting  phenomenon^  and,  when  closely  watched  in  oor 
Cicada,  cannot  fail  to  entertain. 

<^The  colors  of  the  foroiiug  Cicada  are  a  creamy- white,  with  the  excep- 
tion of  the  reddish  eyes,  the  two  strongly  contrasting  black  patches  on 
the  prothorax,  a  black  dash  on  each  of  the  cox»  and  sometimes  on  the 
front  femora,  and  an  orange  tinge  at  base  of  wings. 

^^ There  are  five  marked  ponitionsor  phases  in  this  act  of  evolving  from 
the  papa-shell,  vis,  the  straight  or  extended,  the  hanging^  head  down- 
ward; the  olinging^  head  upward;  th^  ftat-winged^  and  finally  the  roof- 
xcinged.  In  about  three  minutes  after  the  shell  splits,  the  fonning  imago 
cxti  nds  from  the  rent  almost  on  the  same  plane  with  the  pu]»a,  with  all 
its  members  Mtraight  and  still  held  by  their  tips  within  theexnvium  (PL 
I,  Fig.  4).  The  imago  then  gradually  bends  back  wanis  and  the  mernliers 
are  all  looseneil  and  separated.  With  the  tip  of  the  abilomen  held  within 
the  exuvium,  the  rest  of  the  body  hangs  extended  at  right  angles  from 
it,  and  remains  in  this  position  from  ten  to  thirty  minutes  or  more,  the 
wing-pads  separating,  and  the  front  pair  stretching  at  right  angles  from 
the  body  and  obliqtiely  crossing  the  hind  pair  (PI.  I,  Figs.  5,  6);  th<*y 
then  gradually  swell,  and  during  all  this  time  the  legs  are  becoming 
firmer  and  assumins  the  ultimate  positions.  Suddenly  the  imago  bendi 
upward  with  a  good  deal  of  effort,  and  clinging  with  its  legs  to  the  first 
object  reached,  whether  leaf,  twig,  or  its  own  shell,  withdraws  entirely 
from  the  exuvium  and  hangs  for  the  first  time  with  its  head  np  rPl  I, 
Fig.  7^.  Now  the  wings  perceptibly  swell  (Fig.  8)  and  expand  antil  they 
are  fully  stretched  and  hang  fiatly  over  the  back,  |ierfect1y  transparent, 
with  beantifhl  white  veiniug  (Fig.  9).  As  they  dry  they  aiwume  the 
roofed  position  (Fig.  10),  and  during  the  night  the  natural  colors  of  the 
species  are  gradually  assumed  (Fig.  11). 

^^  The  time  required  in  th^  transformation  varies,  and,  though  for  the 
splitting  of  the  skin  and  the  fUU  stretching  of  the  wings  in  the  fiat'iKMi- 
tion  the  time  is  usually  about  twenty  minutes.  It  may  be,  under  pre- 
cisely similar  conditions,  five  or  six  times  as  long.  But  there  are  fet 
more  beautiful  sights  th»n  to  see  this  ft*esh-forming  Cicada  in  all  the 
different  positions,  clinging  and  clustering  in  great  numbers  to  the  ont- 
side  lower  leaves  and  branches  of  a  large  tree.  In  the  moonlight  snch 
a  tree  looks  for  all  the  world  as  though  it  were  full  of  beautiful  white 
blossoms  in  various  stages  of  expansion. 

'  THE  OIOiJDA  VERSUS  CIVILIZATION. 

^^  That  this  insect,  in  its  distribution  and  in  its  numbers,  has  been  and 
is  being  seriously  affected  by  our  civilization  must  be  apparent  to  eveiy 
observer.  The  records  show  that  the  numbers  have  decreased  in  the 
successive  appearances  of  certain  broods,  owing  largely  to  the  presence 
of  our  domestic  animals  in  the  woods.  Then,  again,  the  clearing  of  laod 
■  nil  the  building  of  towns  and  cities  have  all  had  their  effect  upon  the 
i  I  urease  of  this  Cicada.  There  are  doubtless  many  places  in  Brooklyn, 
N.  Y.,  where  the  insect  appeared  seventeen  vears  ago  in  which  there 
Will  be  none  the  present  year.  And  similarly  I  opine  that,  whereas 
around  every  tree  that  has  been  planted  more  than  seventeen  years  or 
upon  laud  that  grew  trees  seventeen  years  ago  the  insect  is  now  abun- 
dant in  Washington,  it  will  scarcely  be  noticed  in  any  part  of  the  Dis- 
trict seventeen  years  hence.  1  base  this  opinion  uf)on  a  new  phase  ic 
the  Oicaila  history,  viz,  the  presence  of  the  English  sparrow.  It  is  ^ 
first  time,  perhaps,  in  the  history  of  the  world,  that  FoMwr  damattic^ 
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108  had  an  opportanity  of  feeding  npon  ihi8  particular  brood  of  Cioada 
^eptendecimj  and  8o  ravenouHly  aud  persiMteDtly  does  this  bird  pursue 
ts  food  that  the  ground  is  strewn  with  the  wings  of  the  uufortuuHto 
Dicada  wherever  these  have  been  at  all  numerous;  so  that,  considering 
he  numbers  of  the  8])arrow  aud  their  voracity,  very  few  of  the  Cicada 
.vill  be  left  long  enough  to  procreate  and  perpetuate  the  species  in  this 
District.'^ 

THE  SONG  NOTES  OF  THE  PEBIOPIOAL  OIOAPA. 

The  following  remarks  npon  this  subject  were  communicated  to  Sdenee^ 
ind  are  rejiroduced  li-om  its  issue  of  September  25,  1885. 

"  There  are  few  more  interesting  subjects  of  study  than  the  notes  of 
nsects  and  the  different  mechanisms  by  which  they  are  produced. 
Chey  interest  every  obseiTant  entomologist,  and  it  is  difficult  to  re- 
^rd  them  in  musical  symbols  that  can  bo  reproduced  on  musical  in- 
trumeuts,  some  of  the  more  successful  and  interesting  attempts  in  this 
Lirection  ha\ing  been  made  by  Mr.  S.  H.  Scudder.  I  have  studied 
ilosely  the  notes  of  a  number  of  species,  aud  have  published  some  of 
he  observations.*  , 

**  In  the  notes  of  the  true  stridnlators  more  particularly,  as  the  com- 
Qon  tree  crickets  and  katydids.  I  have  been  impressed  with  the  varia- 
ious  both  in  the  pitch  and  in  tne  character  of  the  note,  dependent  on 
be  age  of  the  specimen  and  the  condition  of  the  atmosphere,  whether 
1*8  to  moisture,  density,  or  temi)erature :  yet,  with  similarity  in  these 
onditions,  the  note  of  the  same  species  will  be  constant  and  easily  rec- 
»gni2able. 

^^A  few  remarks  upon  Cicada  Beptendeoim  will  doubtless  prove  of  Inter- 
st  now  that  the  species  has  been  occupying  so  much  attention.  I  do 
tot  find  that  the  notes  have  been  anywhere  very  carefully  described  in 
ietail,  nor  would  I  pretend  to  put  them  to  musical  scale.  Writing 
leventeen  years  ago,  I  described  the  notes  in  a  general  way.  as  follows : 

<'*  The  general  noise,  on  approaching  the  infested  woods,  is  a  compro- 
dise  between  that  of  a  distant  threshing  machine  and  a  distant  frog- 
»ond«  That  which  they  make  when  disturbed  mimics  a  nest  of  young  ' 
nakes  or  young  birds  under  similar  circumstances,  a  sort  of  scream, 
liey  can  also  produce  a  chirp  somewhat  like  that  of  a  cricket,  and  a 
'ery  loud,  shrill  screech,  prolonged  for  fifteen  or  twenty  seconas,  and 
gradually  increasing  in  force,  and  then  decreasing.'! 

<*  There  are  three  prevalent  notes,  which,  in  their  blending,  go  to  make 
he  general  noise  as  described  above.    These  are: 

^^  First  That  ordinarily  known  as  the  phar-r-r-r-aoh  note.  This  is  the 
lote  most  often  heard  during  the  early  maturity  of  the  male,  and  es- 
)eoially  from  isolated  males  or  from  limited  numbers.  It  is  variable  in 
)itch  and  volume,  according  to  the  conditions  Just  mentioned  a6  gen- 
erally affecting  insect  melodists.  Its  duration  averages  from  two  to 
hree  seconds;  and  the  aoh  termination  is  a  rather  mournful  lowering 
)i  the  general  pitch,  and  is  also  somewhat  variable  in  pitch,  distinct- 
less,  and  duration.  In  a  very  clear  atmosphere,  and  at  cei1)ain  distances, 
m  individual  note  has  often  recalled  that  made  at  a  distance  by  the 
trhistling  of  a  rapid  train  passing  under  a  short  tunnel.  But  when  heard 
in  sufficient  proximity,  the  rolling  nature  of  the  note  will  undoubtedly 
remind  most  persons  more  of  the  croaking  of  certain  frogs  than  anything 
else.    I  have  heard  it  so  soft  aud  low,  and  so  void  of  the  ooA  termina- 

«  Third  Rep.  Ins.  Mo..  14, 153, 154 ;  4th  do.,  139;  6th  do.,  150-168. 
tFint  Kep.  lDa.Mo.,d4. 
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tioiif  that  it  was  the  counterpart  of  that  made  by  (Ecanthus  lattpaiifttt, 
Biley,  late  in  antnmn,  and  when  shortened  from  age  and  debility  of  the 
stridnlator. 

^  Second.  The  loudest  note,  and  the  one  which  is  nndonbtedly  most 
identified  with  the  species  in  the  popular  mind,  is  what  may  be  called 
the  ^screech.'  This  is  the  note  de8cnbed  by  Fitch  an  ^represented  by 
the  letters  tsh-eeE-E'E-U-E'eoiij  uttered  continuously, and  prt>longed 
to  a  quarter  or  half  a  minute  in  length,  the  middle  of  the  note  being 
deafeningly  Isbrill,  loud,  and  piercing  to  the  ear,  and  its  termination 
gradually  lowered  till  the  sound  expires.'  Dr.  Fitch  errs  as  to  the 
length  of  its  duration;  and  1  have  also  erred  in  the  same  direction,  un- 
less, Indeed,  there  is  a  still  greater  range  than  my  subsequent  ob^enra- 
tious  would  indicate.*  It  is  more  probable,  however,  that  our  memories 
were  at  fault;  for,asI  haveverifiedthisyear,thisshrilling  ordinarily  lasts 
fh>m  two  to  three  seconds,  though  occasionally  longer,  and  is  rejieated 
at  intervals  of  every  five  seconds.  This  note  is  rarely  made  by  solitary 
males,  or  when  but  few  are  gathered  together;  but  it  is  the  prevailing 
note  in  the  height  of  the  season,  and  is  made  in  unison;  i. «.,  the  as- 
sembled males  on  a  given  tree,  or  within  a  given  grove,  are  prompted  to 
it  simultaneously,  so  that  its  intensity  becomes  almost  deafening  at 
times.  It  is  of  the  same  nature  as  that  made  by  the  Dog-day  Cicada 
{Cicada  pruinosay  Say),  and  in  its  higher  and  louder  soundings  is  not 
unlike  the  shrilling  of  that  species,  though  by  no  meana  so  sharp  and 
ooutinuous.  It  is  what  in  the  distance  gives  the  threshing-machine, 
sound,  and  it  has  often  recalled  what  I  have  heard  in  a  saw-mill  when 
a  log  is  being  cut  crosswise  by  a  circular  saw. 

'^ Third.  There  is  what  may  be  called  the  intermittent,  chirping  sound, 
which  consists  of  a  series  of  from  fifteen  to  thirty,  but  usually  about 
twenty-two,  sharp  notes,  sometimes  double,  lasting  in  the  aggregate 
about  five  seconds.  This  sound  is  so  much  like  that  ordinarily  pro- 
duced by  the  barn  or  chimney  swallow  {Hirundo  erythrogaster\  Uiat  a 
description  of  the  one  would  answer  fairly  well  for  both.  It  resembles 
also,  though  clearer  and  of  higher  pitch,  the  note  of  Miorocenirum  reti- 
nervej  Burm.,  which  I  have  likened  to  the  slow  turning  of  a  child's 
wooden  rattle  highly  pitched.  The  above  notes,  so  far  as  I  have  recog- 
nized them,  are  of  higher  pitch,  but  of  less  volume,  in  the  smaller  coi- 
sinii  form. 

*^The  other  notes— viz,  that  made  when  the  insect  is  disturbed;  and 
a  not  infrequent,  short  cry,  that  may  be  likened  to  that  of  a  chick — are 
comparatively  unimportant;  but  no  one  could  do  justice  to  the  notes 
of  this  insect  without  embracing  the  three  peculiar  sounds  which  E 
have  attempted  to  describe  above,  and  which  are  commingled  in  th^ 
woods  where  the  species  is  at  all  common;  though  the  undulatoiy" 
screech  is  by  far  the  most  intense  and  most  likely  to  be  rememlMdred." 

VARIATION  IN  TIME  OF  APPEARANOE. 

It  has  long  been  known  and  well  established  that  a  few  precursors 
may  appear  the  year  before,  and  a  few  belated  individuals  the  yeac 
after,  the  regular  appearance  of  any  large  brood.  The  exact  cause  otr 
causes  for  this  exceptional  variation  in  the  development  of  a  Bi>eoie9 
which  shows,  on  the  whole,  such  remarkable  uniformity  in  its  life-his- 
tory has  not  been  definitely  ascertained.    The  presumption  is,  however^ 

*  **  SiDce  this  was  written,  I  have  beard,  on  two  oooasions,  tbts  oote  prolonf^  U^ 
twenty  aeoonda;  bat  tbia  ia  quite  abDonual,  and  1  bave  no  other  eTidence  than  "-^^^ 
wemmm  (Jane  20)  to  proye  that  it  oame  from  C  99ptcndecim," 
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that  the  variation  is  due  to  individual  pecniiarities  rather  than  to  ex- 
ternal couditionSy  and  it  indicates  that  even  in  a  species  otherwise  so 
nniform  in  its  periodical  appearance  there  is,  to  a  slight  degree,  that 
tendency  in  individuals  to  vary  which  is  so  common  an  attribute  of 
most  organisms.  The  retardation  can  perhaps  be  more  readily  ex- 
plained than  the  acceleration ;  for  the  exceptional  experience,  alluded 
to  on  page  242,  of  retardation  in  the  hatching  of  eggs  when  the  egg 
punctures  are  closed  by  exudation  of  ^um  from  the  twigs  infested,  indi- 
cates one  method  by  which  individuals  may  be  belatecL 

Whether  accelerated  or  belated  these  stragglers  have,  so  far  as  known, 
appeared  at  the  same  season  of  the  year  that  the  main  brood  appeared. 
There  is  some  evidence,  however,  that  exceptional  temperature,  when 
brought  to  bear  n\wu  those  pup»  that  are  already  near  the  surface  of 
the  ground,  may  accelerate  the  issuing  of  the  imago.  We  have  cited* 
the  case  where  Dr.  E.  S.  Hull,  of  Alton,  111.,  caused  some  Cicadas  to 
issue  as  early  as  the  20th  of  March,  in  1868,  by  constructing  under- 
ground flues  for  the  purpose  of  forcing  vegetables,  and  it  is  worthy  of 
being  put  on  record  here  that  Prof.  Lester  F.  Ward  gave  his  experience 
in  the  autumn  of  1884,  before  the  Biological  Society  of  Washington,  to 
the  effect  that  he  heiard  the  song  of  this  Cicada  in  October  of  that  year. 
There  is  no  other  record  of  its  ever  having  appeared  during  that  month, 
and  though  there  is  nothing  impossible  in  the  occurrence  (and  the  ex- 
ceptionally high  temperature  of  October.  1884,  would  seem  to  render 
the  occurrence  even  probable),  yet  the  oDservation  was  unfortunately 
based  upon  recollection  and  recognition  of  the  song,  and  not  upon  ex- 
amination of  the  specimens  or  of  their  pupal  exuvise.  There  are  so 
many  reasons  for  doubting  the  accuracy  of  observation  so  based  that 
the  statement  must  be  looked  upon  as  untenable  until  verified  by  simi- 
lar but  well-verified  observations  in  the  future. 

ENEMIES  OF  THE  CICADA'. 

When  leaving  the  ground  to  transform,  the  pupa)  are  attacked  by  a 
number  of  different  quadrupeds  and  by  birds  as  well  as  by  many  can- 
nibal insects,  while  in  the  perfect  state  they  are  also  attacked  by  almost 
all  animals  that  can  get  access  to  them.    Thus  birds  pursue  them,  es- 
pecially while  they  are  yet  feeble  and  before  their  wings  become  strong, 
and,  as  we  have  seen,  the  English  sparrow  was  particularly  destructive 
to  them  in  cities  during  this  last  visitation!    Many  of  them,  while  still 
feeble,  and  particularly  those  which  issue  from  the  pupa  skins  near  the 
sarface  of  the  groumd,  are  attacked  by  reptiles  and  quadrupeds. and 
predaceous  insects.    We  have  also  detected  a  number  of  enemies  of  the 
eggs,  especially  mites.    These  we  shall  treat  of  in  detail  in  the  proposed 
revised  bulletin  on  the  species.  A  fungus,  the  Massospora  oicadifiay  Peck, 
is  also  very  commonly  found  infesting  the  perfect  insect  later  in  the  sea- 
son when  it  has  become  enfeebled.    This  fungus  is  found  in  the  shape 
of  a  yellow,  brown,  or  clay-colored  powder  permeating  all  parts  of  the 
body  and  often  entirely  filling  the  abdomen,  and  though  found  in  the 
females  it  is  most  frequently  noticed  in  the  male. 

THE  SUPPOSED  STINa  OF  THE  PERIODICAL  OIOADA. 

The  reports  of  stinging  by  this  insect  were  not  so  common  during 
this  passing  year  as  during  the  appearance  of  other  broods  in  years 

*  First  £ep.  Ihb.  Mo.,  1868,  p.  22. 
16  AO— W  ' 
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gone  by.  While  a  number  of  instances  have  been  reported,  we  have 
been  unable  to  get  any  information  of  a  reliable  character  that  would 
tend  to  alter  the  conclusions  to  which  we  came  in  1868,  and  which  were 
published  in  the  Cicada  bulletin.  These  were,  substantially,  that  while 
in  the  latter  part  of  the  season  a  severe  sting  may  be  inflicted  by  some 
hornet  (genus  Stizun)  flying  against  a  person  while  carrying  a  Cicada 
intended  for  burial  in  the  ground  as  food  for  its  young,  yet  it  is  more 
than  probable  that  the  sting  results  from  the  exceptional  puncture  by 
the  beak  or  hauntellum  of  the  Cicada,  the  nature  of  the  wound  that  is 
inflicted  depending  very  largely  on  the  condition  of  the  system  of  the 
person  punctured.  All  our  experiments  the  past  season  seem  to  con- 
Arm  the  improbability  that  the  ovipositor  is  used  or  can  be  used  on 
human  flesh  for  this  purpose. 

OYIPOSITION. 

While  there  is  a  general  impression  among  those  who  have  not  closely 
observed  t  he  facts  that  the  female  Cicada  purposely  severs  or  partly 
severs  the  twig  upon  which  she  has  ovli>ositod  in  order  to  cause  it  to 
break  and  die,  no  such  opinion  is  held  by  any  one  who  has  carefully 
studied  the  &cts.  The  nature  of  the  perforation  and  the  manner  in 
which  the  eggs  are  inserted  are  well  illustnited  in  Plate  V,  Fig.  1.  So 
far  from  purposely  severing  or  causing  the  severance  of  the  egg-charged 
twigs,  it  is  a  fact  that  the  eggs,  in  almost  every  instance,  in  twigs  which 
have  braken  early  or  have  fallen  to  the  ground,  shrivel  up  and  fail  to 
hatch.  The  breaking  is  merely  accidental  and  confined  to  the  small  ter- 
minal twigs,  and  results  from  too  close  sawing  or  rasping,  whioh  weak- 
ens the  wood  so  that  it  breaks  with  a  strong  wind.  In  tough  wood  the 
twig  may  be  partly  broken,  aud  is  then  generally  worii  and  twisted  by 
the  movements  caused  by  the  wind,  as  shown  in  our  figure  (PI.  V,  Fig.  2). 
The  proportion  of  severed  or  broken  twigs  or  heavily  charged  twigs  upon 
which  the  leaves  prematurely  die  and  dry,  though  it  may  be  sufiBicient 
to  give  a  withered  appearance  to  the  whole  exterior  portion  of  the  tree, 
is  but  small  compared  with  the  thicker  and  stouter  twigs  which  are 
punctured.  In  other  words,  00  per  cent  of  the  eggs,  and  probably  W 
per  cent,  of  those  which  hatch,  are  laid  in  twigs  which  never  break  off. 

We  have  observed  some  interesting  instances  of  retarded  develop- 
ment in  the  eggs  of  this  Cicada  when  placed  in  the  twigs  of  trees  which 
exude  some  gummy  substance,  so  as  to  hermetically  close  up  the  open- 
ing of  the  puncture  and  exclude  the  air.  We  have  been  surprised  to 
find  that  such  eggs,  which  would  have  normally  hatched  duriug  the 
latter  part  of  July,  or  about  six  weeks  after  being  deposited,  have  re- 
mained sound,  but  unhatched,  up  to  December,  and  long  after  the  trees 
had  shed  their  folileige. 

INJURY   WHICH    CICADAS  CAUSE    TO  FBUIT    TBEES—BEHEDIES   AND 

PBEVEMXrVE  MEASURES. 

This  Cicada  in  its  underground  life  has  been  charged  with  iiyoriag 
and  killing  fruit  trees.  From  what  we  have  already  stated  as  to  this 
underground  life — its  long  duration  and  its  slow  developmient — as  well 
as  for  other  reasons,  such  injury  must  necessarily  be  very  trifiing;  and 
this  fact  is  borne  out  by  some  observations  which  we  made  the  past 
summer.  Even  where  the  insects  have  been  so  thick  in  orchards  that 
the  ground  was  absolutely  honey-combed  by  their  i)erforations,  an  in- 
spection of  the  roots  of  these  trees  showed  no  inj  ury ,  and  in  &ct  scarcely 
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any  discoloration,  eren  wtere  the  effeets  of  the  pnnctores  were  visible 
from  slight  swelling  or  callosities. 

In  the  perfect  state,  however,  the  female  is  capable  of  doing  great  in* 
jury  to  trees  in  ovipositing,  and  although  this  injury  in  the  forest  i& 
immaterial,  it  may  become  very  serious  in  orchards,  and  is  of  still  more 
consequence  in  the  nursery. 

Hanug  tried  fully,  without  success,  in  1868,  in  Missouri,  such  Insecti- 
cides as  promised  practical  results  in  repelling  the  mature  insects  from 
fruit  trees,  we  had  not  much  hope  of  more  satiHfaclory  results  from  any 
further  trial.  Tet  we  desired  to  test  the  effect  and  value  of  such  in- 
secticide substances  as  have  come  into  use  since  that  time,  and  for  that 
reason  plauned  and  had  a  series  of  experiments  executed.  Most  of 
these  experiments  were  intrusted  to  Dr.  W.  B.  fiamard|  and  we  give 
herewith  the  results : 

DertmeHon  offke  In80et$  at  (kejf  UiueJ^nm  (h$  €hr&u$i. 

Pyrefhrwn  Pottder. — ^This  proved  a  perfectly  satisfactory  destroyer  of 
the  Cicadaui  Then  freshly  emerged  and  soft,  and  also  when  malure  and 
hardened,  both  in  the  dry  part  of  the  day  and  when  the  dew  was  on  them* 
It  is  easy  to  puff  this  [lowder  on  tbem  when  on  grass,  weeds,  and  trees 
in  the  morning  before  they  gain  full  strength  and  ascend.  At  this  time 
most  of  the  insects  are  so  low  on  the  trees,  or  .so  near  the  ground,  that 
it  IS  easy  to  make  the  powder  reach  them  while  standing  on  the  ground. 
It  seems  to  be  the  most  easy  and  convenient  way  of  killing  them.  It 
was  thus  applied  to  them  on  the  lower  branches  and  trunks,  also  to 
groups  of  them  oollocted  and  placed  at  stakes  in  the  grass  and  at  the 
pases  of  uninfested  trtes.  In  each  instance  all  except  the  pupo  died 
of  it  sooner  or  later.  Oft-repeated  tests' showed  it  to  be  practically 
worthless  against  the  pupie,  for  even  when  thoroughly  coated  with 
powder  they  would  give  forth  the  perfect  insect.  But  the  winged  insects 
are  quite  sensitive  to  the  powder,  showing  marked  irritation  ftt^m  It 
within  five  minutes  after  treatment.  Though  hanging  quietlv  when  pow- 
dered, uneasiness  soon  ap|>ears  in  the  movements  of  the  limbs  and  ooca< 
siouai  strokes  of  the  wings  against  the  sides.  The  movements  of  the 
legs  ap})ear  to  be  uncontrollable,  so  that  in  the  course  of  a  few  hours  the 
insect  fails  helpless  to  the  ground,  where,  though  the  movements  may 
continue  for  a  whole  day  before  death,  a  fatal  termination  is  sure  to 
follow.  The  powder  was  tested  on  ten  different  lots  of  Cicadas,  includ- 
ing about  four  hundred  specimens  (100  pupad,  200  soft  or  forming  adults, 
100  fhil-fledged  adults). 

In  one  experiment  a  ring  of  pjnrethmm  powder  about  one-eighth  of 
an  inch  deep  and  2  inches  wide  was  [daced  on  the  ground  arduud  a  tree 
trunk.  The  pupae  marched  through  this  and  ascended  and  molted  with 
safety;  but  the  winged  insects  that  had  fallen,  and  others  from  the 
grass  on  which  they  had  emerged,  were  stifled  by  the  pyrethrum  as 
they  tried  to  ascend  the  tree. 

Ip  testing  the  pyrethrum  powder  on  pupn,  in  most  instances  none 
died;  but  in  two  of  the  tests  10  per  cent,  of  the  pupas  died,  but  there 
was  reason  to  believe  that  death  resulted  in  these  instances  from  hand- 
linir  and  collecting  them  in  masses. 

Pyrethrum  Water. — This  was  prepared  in  two  ways,  (1)  by  stirring 
into  water  as  much  pyrethrum  powder  as  the  water  would  sus^^end 
when  at  rest;  (2)  by  adding  milkjl  pint)  to  pyrethrum  (4  fluid  ounces). 
liQd  afterwanl  diluting  to  suit.  The  milk,  even  when  soured,  holds  fttl 
the  powder  in  sospen^on,  and  facilitates  its  suspenaioa  La  wsX«£« 
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(1)  The  siiiiple  water  eiuipension  of  pyreQunm  in  fimr  tests  on  pnpn 
was  tried  with  a  mortality  of  10  per  oent.,  but  on  the  winged  Oicadas, 
both  soft  and  hard,  it  was  thoroughly  fifttal,  like  the  powder. 

(2)  Pyrethrom  powder,  one-eighth  pint;  milk,  1  pint;  water,  IG  piuts, 
mixed. 

Fifteen  pnpa>  were  treated  with  this  with  the  following  results:  Ono 
d  isappeared,  six  died  as  pup®,  five  died  half  emerged,  and  three  emerged 
H)>parently  miinjured.  The  same  preparation  sprayed  on  mixed  lots  of 
)iii[)£B  and  winged  forms,  soft  and  hard,  on  trees  and  on  the  ground,  liad 
similar  effects  on  the  pup»  and  killed  all  the  winged  insects. 

In  this  way  a  very  strong  mixture  of  pyrethrum  is  applied,  and  it 
should  be  stirred  just  before  using,  when  it  will  kill  most  of  the  pap» 
as  well  as  the  emerged  forms. 

Kerosene  Emtdsion. — ^This  was  prepared  after  the  usual  formula  aod 
diluted  with  two  parts  of  water. 

Used  on  a  mixed  lot  of  puped  and  adults,  soft  and  hard,  one  hundred 
of  these  on  the  base  of  an  uninfested  tree  and  fifty  in  the  grass,  8  feet 
distant.  In  five  minutes  all  seemed  weakened :  the  pup»  still  crept 
along  a  little,  but  the  winged  ones  hung  immovable  on  tiie  tree  or  lay 
upon  the  ground,  only  moving  their  legs  a  little  in  a  weak  and  helpless 
manner.  A  few  minutes  later  the  pupae  had  stopped  creeping.  This 
was  at  7  a.  m.  At  noon  they  had  not  moved  from  their  places,  except 
by  a  few  having  dropped  from  the  tree,  and  all  were  either  dead  or 
nearly  so.  The  emulsion  at  once  stopped  all  molting  and  transforma- 
tion, and  the  soft  wings  hardened  in  shapeless  forms.  The  same  effects 
on  the  insects  resulted  in  several  smaller  tests  of  the  same  strength  of 
emulsion,  though  many  of  the  insects  were  twenty-four  hours  in  dying. 
The  pupae  were  the  slowest  to  succumb,  but  they  were  all  destroyed  by 
it  in  every  instance  and  could  not  molt  Sprayed  on  them  on  the  ground 
and  as  ascending  or  hanging  on  trees  the  same  results  follow^,  and 
this  dilution  of  the  emuhsion  seems  the  most  thorough  destroyer  of  the 
pupae  as  well  as  of  the  emerging  and  winged  Cicadas.  From  a  whole 
pint  of  pup®  sprayed  by  this  mixture  not  one  suceeded  in  transformiogf. 

Small  ants  usuaJly  attacked  some  of  the  Cicadas  that  were  struggling 
under  the  effect  of  pyrethrum  or  dead  fh>m  it,  but  no  ants  were  ibond 
affecdng  specimens  treated  with  kerosene. 

Other  experiments  were  tried  with  the  same  emulsion,  diluted  as  fol- 
lows: (1)  Emulsion,!;  water, 4;  and  (2),  Emulsion,  1 ;  water, 8. 

The  two  strengths  sprayed  on  groups  of  pupae  gave  results  that 
varied  from  each  other  font  little  and  killed  nearly  aU;  but  some  were 
very  slow  to  die  and  showed  life  even  after  two  days. 

8])rayed  on  the  ground  or  the  trunks  of  trees,  these  dilutions  did 
not  prevent  the  pupae  from  ascending,  and  apparently  had  no  effect  on 
them  except  when  sprayed  on  their  bodies. 

SUBSTAIYOES  TIIAT  EXLL  BT  THWASTINa  EXUTIJLTION. 

Dr.  Barnard  concluded  fh>m  his  tests  that  by  communicating  to  and 
retaining  moisture  or  softness  in  the  pupa  skin,  even  the  milk  and  water 
in  the  preceding  mixtures  tend  to  render  it  oifficult  or  impossible  to 
cast  the  skin,  and  that  they  thus  aid  pyrethrum  or  kerosene. 

Carbolic  acid  (2  per  cent,  solution). — ^This  prevents  the  majority  oi 
pupcD  from  molting,  and  they  die  sooner  or  later.  For  example,  when 
applied  to  one  lot  of  pupae  at  night,  Ave  were  found  in  the  morning 
dying  or  dead  in  a  half-molted  condition;  seven  were  active,  not  molted^ 
and  apparently  not  suffering ;  one  was  molted,  but  turned  black  by  the 
acid  and  dead.    Jn  another  case  Ave  dosen  pups  on  the  base  of  an  nn« 
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infested  tree  weie  sprayed  with  the  same  at  night ;  none  ascended  the 
tree,  and  by  the  next  noon  fonr  dozen  were  det^  and  dying.  Tests  on 
small  groups  gave  analogous  results. 

This  solution  poured  around  the  bases  of  trees  had  no  influence  in 
retarding  the  pupse,  which  marched  over  it  unaffected  and  ascended  the 
trees. 

Carbolie  acid  (1  per  cent  solution)  around  trees  also  gave  no  result. 
Of  the  pupsB  sprayed  with  this  weak  solution  one-third  were  preyented 
from  molting  and  died.  • 

Acetic  add  (15  per  cent,  solution). — ^The  results  from  this  are  very 
similar  to  those  of  carbolic  acid  of  2  per  cent,  strength.  Applied  in 
the  evening  on  a  group  of  pupso,  the  next  day  eight  were  active,  six 
were  half-molted  and  dying,  three  had  emerged.  Of  tiie  latter  one  was 
dead  and  covered  by  a  swarm  of  sm^  yellow  ants.  On  other  small 
lots  the  effects  were  similar;  nearly  all  eventually  died. 

Acetic  acid  (10  per  cent,  solution). — ^This  sprayed  on  four  small  lots  of 
pupse  prevented  over  one-half  firom  emerging. 

Alcohol  (30  per  cent,  solution). — Spray^  on  three  lots  of  pupsD,  about 
50  per  cent,  were  killed.  They  died  very  much  as  did  those  from  acids  in 
the  foregoing  cases.  For  example,  one  lot  of  two  dozen  pupa  was 
treated  with  the  alcohol  solution  in  the  evening.  The  next  morning 
Ave  were  weak  (dying),  six  were  half-molted  and  dying,  four  were 
emerged  and  dying,  the  others  all  right. 

To  prevent  oviporiting. 

Experiments  to  repel  the  insects  from  trees  and  prevent  the  females 
from  ovipositing  were  made  as  follows :  On  the  20th  of  June  the  Cica- 
das were  numerous  and  active,  depositing  their  eggs  in  a  thicket  of 
lilac  bushes,  which  were  low  and  hence  easily  inspected.  On  these  the 
milk-kerosene  emulsion  (60  per  cent,  kerosene)  was  tri^  to  test  its 
effects  as  a  preventive.  It  was  applied  in  different  places  in  three 
strengths,  viz: 

Parti  by  ▼olume. 

i,  EmnlflUm  .••...••.••.•.•••••• ••••••... ••••• .•••••.••.•••••  1 

Wftter 2 

9.  Emnlsioa • ..••..••  1 

Wftter 5 

3.  Ennlcioii  •••••••••••............••..........••... •..••.•.•••••  1 

W»ter 10 

The  first  dilution  was  so  strong  that  it  injured  many  of  the  leaves,  and 
its  odor  was  very  distinct  in  the  air  among  the  bushes  during  the  day  of 
its  application,  and  still  perceptible  on  the  following  day.  The  other 
dilations  had  no  effect  on  the  foliage  and  from  them  no  odor  appeared, 
except  by  scenting  close  to  the  surfaces  treated. 

Within  two  hours  after  the  applications  were  made  the  Oicadas  began 
ovipositing  again  in  the  bushes  which  had  been  sprayed.  During  the 
first  afternoon  and  in  the  forenoon  of  the  next  day  ovipositing  in  these 
baahes  went  on  as  rapidly  as  in  those  that  had  not  been  sprayed.  Tbo 
insects  were  even  driven  off  in  the  movements  incident  to  the  inspec- 
tion of  the  work,  but  at  any  time  when  not  disturbed  a  few  could  be 
seen  inserting  the  ovipositor  in  the  trees  treated. 

Further  experiments  were  made  with  raw  linseed-oil  and  with  white- 
wash as  preventives  of  this  injury.  Each  of  Uiese  substances  was 
painted  upon  the  twigs  of  six  young  peach  trees  and  on  some  lilac 
boshes,  all  of  which  had  been  much  visited  and  more  or  less  iinured 
previously  by  Cicadas.  But  at  the  time  of  the  application  (June  22)  the 
wesUier  beciEune  cloudy,  breezy,  and  cool,  and  so  eontinned  for  aoma 
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tim^,  80  that  the  iDsecti  were  leiw  active  than  tisttaL  After  tbe  a})pli« 
oatioD  a  few  Glcadafi  were  noticeid  ovipositing,  but  tidne  of  them  oii  the 
baches  that  had  been  treated.  Thia  experitueut,  thereforoi  is  of  nega- 
tive value. 

It  is  obvious  from  the  foreifoing  that  in  pyrethmm  and  the  keroffeoe 
emulsion^  we  have  two  valuable  insec'ticides  that  may  be  used  to  advan- 
tage at  the  time  the  insects  are  issuing  from  the  ground,  but  that  neither 
these  substances,  nor  the  others  that  have  been  so  fkr  tried,  can  be  de- 
pended on,  so  far  as  eicnerience  has  gone,  when  applied  to  trees,  to  pro- 
tect these  fi'omithe  perfect  insects  when  once  mature  and  ovipositing. 
This  is  about  the  conclusion  arrived  at  in  1808,  and  shows  the  iiiipor- 
tauce  of  antibipating  the  injury  and  of  dealing  with  the  Cicadas  wlille 
they  are  issuing  from  the  ground. 

CONSIDEBATION  OF  THB  TWO  BBOODS  THAT  APPXABSD  VX  1885. 

With  a  view  of  acquiring  as  much  eicaot  information  as  possible  in 
reference  to  these  two  broods,  the  following  circular  was  sent  out  on 
the  1st  of  June  t 

OititJaf  No.  16b]  UHnxD  Btatmb  DmPAxnsvjtr  of  AotacrLrmv, 

DlVIMOtt    OF    EffTOMOLOOT.     . 

Sir  :  Dnring  tbe  preaeDt  year  two  larf^e  broods  of  the  PeHodioal  Cicada,  or  ao-ralled 
"Seven  teen -year  LtHsuMt'*  (Cioada  tepiendecim  L. ),  one  of  the  sereiitcwn-year  (nepfttdt 
dm)  raoe,  and  one  of  the  thirteen-year  (Irodeoim)  race,  will  make  their  appeaninodin 
different  parts  of  the  country. 

I  wonhi  l>eg  yon  to  glunoe  over  the  following  Ust  of  looalHies  and  to  tend  me  d1l^ 
ing  the  eeaeon  any  ooiiAruiatory  experienoe  as  to  the  app^araooe  thia  year  of  Um 
inMHstfi  in  those  localities,  or  in  anv  localities  not  indicat4Ml.  Any  evidenoe  giving 
the  extent  of  territory  over  which  they  appear  in  your  conntT  or  Sfate,  or  any  vslt 
attented  dates  of  their  appearance  in  previous  years,  wiU  be  thank fiiily  rsosifed  and 
appreciated  t 

Brood  vn.— TV^soim  (1869, 1B78, 1886). 

THitiolf. — Jarlmon,  Union,  Maconpin  Coostias. 

Jliiimauri, — Saint  Loais,  Boone  Ciuinties. 

Oeorgia.'^De  Kalb,  Qwtnnett,  Newtoo  Oonntiea. 

TenneMBM, — Madioon  Connty  and  northern  portion  of  the  8tat8. 

lfi««4««i/)pi— Copiah  County,  Oxford,  and  eastern  portion  of  the  BHA^ 

Louuiiana. — Cam»ll  pHrish. 

JS'an«a«.— Philli|iN  County. 

^r&aiMOf.— Flat  Bayoo. 

T^e  exist-enoe  of  this  brood  has  been  verified  in  past  years  in  the  parts  of  TTIinoi^ 
Mii*sonri,  Tennessee,  MiHsissipni.  and  Arkansas  inrncated:  bnt  the  localities  in  KiO' 
•as,  Georgia,  and  perhaps  Lioulsiaua,  require  further  ooimrmation  (liis  year. 

Brood  XXJl.^8epimUMm  (1868,  1885). 

Xew  York, — Kings,  Monroe  Conntlea. 
AfttMaokHMtu.^VakU  River,  soatheast  portion  of  the  State. 
Permoni. — Oak  land. 
PeuHBytranfa. — Lancaster. 

pAio.—Qreene,  Franklin,  Colnmbiana,  Pike.  Miami  Connties,and  irioinity  of  Tol^w. 
liidtaji«.~Tipi>ecanoe,  Delaware,  Vigo,  Switaerland,  Uendcioks,  Marion,  Dearbom. 
Wavne,  Floyd,  Ji^fferMon,  Richmond  Coontiea. 
Michigan, — S<iutheaHt'em  portion. 
Ijftairare, — Very  general  I  v. 
Alar jf land. — Very  generally. 
JJittriei  9/  roUM6ta.— Very  gmaraUy. 
Flrj^i^U.— Very  generally. 
SenUieky. — Amnnd  Lonitfvilie. 
Clfeor(rte.-^Habersham  County. 

lamaaiftUly  ypon, 

O.  V.  BTLKT, 
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A  large  number  of  letters  bare  been  reeeirdd  in  answer  to  this  circa- 
lar,  and  oar  knowledge  as  to  the  exact  distribation  of  these  two  broods 
has  thereby  been  greatly  increased.  It  is  unnecessary  to  gi^e  this  in- 
formation in  detail  here,  and  we  therefore  merely  summarize  the  facts  in 
the  following  enumeration  of  localities,  the  same  order  of  States  being 
retained.  Where  not  otherwise  stated  the  Gicada  appeared  in  all  coun- 
ties mentioned,  and  those  which  are  additional  to  previous  records  are 
at  once  seen  by  comparison  with  the  above  circular  list  It  may  be  well 
here  to  state  that  the  previous  simultaneous  appearance  of  these  two 
broods  was  in  i664,  and  that  they  wiU  not  <x>ncur  again  until  the  year 
2106. 

Brood  VIL—Tredecimj  1885, 1898. 

Illinois. — Jackson,  Madison,  Perry,  Pike,  Bandolph,  Scott,  Union. 

[Negative  report  from  Saint  Clair. 

Missouri. — Audrain,  Christian,  Dade,  Dallas,  Douglas,  Gasconade, 
Girardeaa,  Greene,  Hickory,  Jefferson,  Johnson,  Knox,  Lawrence  (f), 
New  Madrid,  Pettis,  Perry,  Polk,  Saint  Louis,  Scott,  Taney,  Texas, 
Warren,  Washington,  Webster. 

Negative  reports  from  Cass,  Daviess,  Holt,  Lewis,  Monroe,  Ozark, 
Saline,. Stoddard,  Vernon. 

Georgia.— Cobb  (!),  Coweta  (!),  DeKalb(f),  Merriwether(?). 

Negative  reports  from  Bibb,  Carroll,  Fulton,  Glascock,  Wilkes. 

Kentucky. — Graves,  Trigg. 

Negative  report  from  Livingston. 

Tennessee. — Benton,  Carroll,  Chester,  Crockett,  Davidson,  DecatUr, 
Dickson,  Dyer,  Fayette,  Gibson,  Hardeman,  Hardin,  Haywood,  Hen- 
derson, Humphreys,  Lak^,  Lauderdale,  McNairy,  Madison,  Maury, 
Obion,  Bobertson,  Shelby,  Tipton,  Weakley. 

Negative  reports  fix>m  Bedford,  Lincoln,  Rutherford,  Wilson. 

Mississippi. — ^Alcorn,  Amite,  Bolivar,  Calhoun,  Carroll,  Claiborne, 
Coahoma,  Copiah,  De  Soto,  Franklin,  Hinds  (and  adjoining  counties), 
Issaquena,  Jasper,  La  Fayette,  Lawrence,  Lincoln,  Madison,  Marshall, 
Montgomery,  Newton,  Panola,  Quitman,  Eankin  (and  ac^joining  coun- 
ties), Scott,  Simpson,  Smith,  Tate,  Tishomingo,  Webster. 

Negative  reports  from  Clarke,  Jefferson,  Leake. 

Zoumana.— Bossier,  Caldwell,  East  Carroll,  Franklin,  Madison,  More- 
house, Richland,  Washington,  West  Carroll. 

Negative  reports  from  Natchitoches,  llapides,  Bed  Kiver,  Sabine, 
Tangipahoa,  Vermillion,  West  Feliciana. 

ZaTwo*.— Negative  reports  received  from  eighteen  counties  (including 
Pbillips)  in  eastern  and  central  portions  of  the  State.* 

Arkansas. — Arkansas,  Chicot,  Columbia,  Cross  (and  adjoining  coun- 
ties), Desba,  Franklin,  Izard,  Jackson,  Jeflerson,  Marion,  Mississippi, 
Phillips,  Prairie,  Pulaski,  Saline  (f),  Searcy. 

Negative  report)^  from  Crawford,  Drew,  ilempstead. 

•Tbe  occmrenoe  of  Brood  VII  in  Phillips  Connty.  Kangan^  tras  based  nnon  Dr. 
Smith's  aathority,  whose  no  published  work  on  the  Periodical  Cicada,  has,  antu  lately, 
l>eeii  accessible  to  me  only  in  a  copyj  which  I  owed  to  the  kindness  of  Dr.  J.  0.  Morris. 
An  iiuii>ection  of  Dr.  Smith's  ori/^inal  manuscript  made  during  the  past  summer, 
tiiPOTigh  the  courtesy  of  his  daughter,  Mrs.  Elizabeth  S.  Gavet,  revealed  the  fact  that 
lie  hiMl  written  "Phillips  County,  Arkansas."  Thu!«  the  State  of  Kansas  Is  to  be 
B^cken  from  the  list  of  States  known  to  be  ooeupied  by  Brood  VIl  and  FhUlipi 
equity  to  be  ftddad  to  tlia  iooalitiM  ia  ArkaiuMM. 
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Brood  XXn.—8eptend€oimj  1886, 1902. 

Massachusetts.— ^egsktive  report  from  Fall  Biver  (Bristol  County). 

Vermont. — Nefjative  reports  from  Essex  and  Orleans. 

Connecticut. — No  reports  received. 

New  York. — Kings,  Richmond  (f). 

Negative  reports  from  Clinton,  Franklin,  Genesee,  Monroe,  Ontario. 

Rhode  Island. — Negative  reports  from  Bristol  and  Washington. 

New  Jersey. — Burlington,  Camden,  Mercer,  Middlei^ex,  Monmouth, 
Morris,  Passaic  (f ),  Somerset. 

Negative  report  from  Ocean  (f). 

Pennsylvania. — Adams,  Blair,  Bucks,  Carbon,  Chester,  Cumberland, 
Dauphin,  Delaware,  Franklin,  Huntingdon,  Juniata,  Lancaster,  Leba- 
non, Lehigh,  Mifflin,  Monroe,  Montgomery,  Northampton,  Perry,  Schuyl- 
kill, Snyder,  York. 

Negative  reports  from  Allegheny,  Bradford,  Butler,  Columbia,  Elk, 
Erie,  Lackawanna,  Luzerne,  MoKean,  Monroe,  Potter,  Susquehanna, 
Tioga,  Wayne,  Wyoming. 

Delaicare. — Kent,  New  Castle,  Sussex. 

Maryland. — Alleghany,  Anne  Arundel,  Baltimore,  Cecil,  Frederick, 
Garrett,  Harford,  Kent,  Montgomery,  Prince  George,  Talbot,  Washmg- 
ton. 

Negative  reports  from  Calvert  (t),  Queen  Anne,  Somerset,  and  lower 
counties  of  the  eastern  shore. 

District  of  Oolumbia. — Throufi:hout. 

Virginia. — Augusta,  Carroll,  Clarke,  and  adjoining  counties,  Fairfax, 
Frederick,  Loudoun,  Wythe,  Spottsylvania  (!),  Warren. 

Negative  reports  from  Buckingham,  Campbell,  Grayson,  Halifax, 
Hanover,  Henrico,  Highland,  King  George,  Lancaster,  Louisa,  Pow- 
hatan, Prince  William,  lioanoke,  Westmoreland. 

West  Virginia. — Berkeley,  Grant,  Hardy,  Hampshire,  and  acyoining 
counties,  Jefferson  and  adjoining  counties.  Mineral,  Putnam  (f ). 

Negative  reports  from  Cabell,  Calhoun  (?),  Gilmer,  Lewis,  Mononga- 
lia, Upshur. 

North  Caro7ina.— Caldwell  (!),  Cherokee  (t),  Davie,  Lincoln  (1834), 
Surry,  Wilkes,  Yadkin. 

Negative  reports  from  Alleghany,  Gaston,  Harnett,  Hyde,  Iredell, 
Jackson,  Madison,  Pasquotank,  Wake. 

South  Carolina. — Negative  reports  from  Abbeville  and*  adjoining 
counties,  Oconee,  Williamsburg. 

Tennessee. — Blount,  Carter,  Hamblen,  Hamilton,  James  (f),  John* 
son  (?),  Knox,  London,  McMinn  (t),  Polk,  Scott,  Sevier,  Sullivan, 
Washington. 

Negative  reports  irom  Bedford,  Bledsoe  (f ),  Bradley,  Claiborne,  and 
adjoining  counties,  Fentress,  Lincoln,  Meigs,  Rhea,  Butherford,  Unicoi. 

G^eorz/ia.— Banks,  Dawson,  Fannin,  Forsyth,  Franklin,  Gilmer,  Haber- 
sham, Hall,  Lumpkin,  Pickens,  Iia>bun,  Union,  White. 

Negative  reports  from  Columbia,  Harris,  Polk,  Towns,  Washington* 

Alabama, — Saint  Clair  (!). 

Negative  reports  from  Blount,  Limestone,  Perry. 

Ohio. — Adams,  Butler,  Champaign,  Clarke,  Clay,  Clermont  (!),  Bda- 
ware,  Fairfield,  Franklin^reene,  Hamilton,  Lucas,  Montgomery,  Picka- 
way, Preble,  Sandusky,  Warren,  Wyandot 

Negative  reports  from,  Auglaize,  Guernsey,  Hardin,  Jackson,  Panld- 
ing,  Seneca. 

Kentucky.— Bsmm^  Breckenridge,  Carroll,  Casey,  Davies,  Fayette  (t), 
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tanklin,  Hart  (f),  Henderson  (t),  Jefferson,  Lawrence  (T),  McLean, 
[ercer  ( 1868),  Ohio,  Oldham,  Trimble. 

Negative  rei)ort8  from  Casey,  Clay,  Leslie,  Owsley,  Pike,  Sassell  and 
Jjoining  counties,  Shelby,  Wayne. 

Indiana. — ^The  appearance  of  the  Cicada  was  reported  fjrom  all  conn- 
es  of  the  State,  except  the  following : 

De  Kalb  (not  heard  from),  Howard  (negative  report  received),  Mar- 
lall  (not  heard  from),  Ohio  (not  heard  from),  Porter  (negative  report 
iceived),  Pulaski  (not  heard  from),  Starke  (not  heard  from). 
1/Know.— Clark,  Orawford,De  Witt,  Edgar,  Edwards  (?),  Gallatin,  Iro- 
uois  (1868),  Kane  (f),  Pope,  Yermilliop,  Wabash,  White,  Williamson 
>erhaps  Brood  VIIj. 

Negative  reports  from  Carroll,  Douglas,  Kendall,  Lee. 
Michigan, — Barry,  Branch,  Calhoun,  Eaton,  Genesee,  Gratiot,  Jack- 
m,   Kalamazoo,  Lenawee,  Livingston,  Monroe,  Saint   Clair,    Saint 
Dseph,  Washtenaw,  Wayne. 
Negative  reports  from  Macomb,  Manistee. 

ITwcon^in.— Sauk. 

Negative  reports  from  a  number  of  other  counties. 
The  above  enumeration  of  counties  in  which  the  appearance  of  the 
icada  was  reported  to  us  in  1885,  gives  but  an  imperfect  picture  of  the 
istribntion  of  the  two  broods,  and  we  have,  therefore,  endeavored  to 
idicate  on  a  map  (Map  1)  the  localities  reported  to  us  this  year  as 
ell  as  those  previously  ascertained,  and  to  thus  illustrate  graphically 
le  extent  of  territ>ory  occupied  by  the  two  broods.  The  limited  scale 
'  a  map  intended  for  an  octavo  volume  prevents  accurate  and  detailed 
3lineation  of  the  linlits  of  the  territory  known  to  be  occupied  by  either 
rood  as  also  the  real  conditions  within  that  area.  There  are  many 
aunties  in  which  the  Cicada  appeared  only  in  the  northern  or  eastern 
ilf,  or  only  in  a  few  scattered  localities,  or  even  a  single  locality.  All 
lese  and  other  details,  so  interesting  and  important  for  a  thorough  un- 
irstanding  of  the  geographical  and  topographical  distribution  of  the 
icada,  could  only  be  indicated  on  a  much  larger  map.  It  must  also  be 
imembered  that  our  knowledge  of  the  distribution  of  the  various 
roods,  and  more  especially  of  the  large  ones  which  extend  over  many 
bates,  is  far  from  being  complete.  Many  counties,  especially  in  the 
outhem  States,  have  not  been  heard  from  at  all,  while  the  reports  re- 
eved from  a  number  of  other  counties  are  so  vague  or  so  ambiguous 
9  to  be  of  little  or  no  value. 

Paints  of  Cantaot  of  the  two  Broods.— A  glance  at  the  map  shows 
liat  the  two  broods  are  well  separated  from  each  other  except  at  two 
oints,  viz,  in  southern  Illinois  and  northern  Georgia.  In  the  flrst- 
lentioned  State  the  localities  along  the  Mississippi  River  undoubt- 
<lly  belong  to  Brood  VU,  while  those  along  the  Wabash  ^ver  belong 
nth  equal  certainty  to  Brood  XXII;  but  considerable  uncertainty  ex- 
sts  regarding  the  localities  along  the  lower  course  of  the  Ohio  Biver 
ind  those  between  that  river  and  the  Mississippi.  There  is  great 
loabt  whether  the  county  of  Williamson,  in  Illinois,  belongs  to  the  tor- 
itory  of  Brood  VII  or  to  that  of  Brood  XXII.  We  received  two  reports 
from  that  county,  the  one  simply  stating  the  appearance  of  the  Cicada 
this  year,  the  second  recording  the  Cicadas  in  the  years  1868, 1881,  and 
1885.  These  three  years  can  only  refer  to  Brood  XVIII  (1868  and  1881) 
Mid  XXII  (1868  and  1886),  both  broods  having  appeared  simultaneously 
in  1868.  Thus,  on  the  strength  of  this  communication,  we  have  referred 
Williamson  County,  Illinois,  to  Brood  XXII. 

Still  more  confusing  and  uncertain  are  the  relations  of  the  two  broods 
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at  tbeir  second  point  of  contact,  riz,  in  northern  Oeor^a.  The  exist 
enoo  of  Brood  VII,  in  Georgia,  is  baeed  upon  Dr.  Smith's  nnpnblished 
*^  Register,"  in  which  he  records  the  Cicada  in  1846  and  1859  in  the  coud- 
ties  of  De  Kalb,  Gwinnett,  and  flewton.  In  1872  none  of  these  coanties 
were  heard  from,  and  in  1885  a  single  correspondent  (Mr»  E.  M.  Wyno, 
of  Alto,  Banks  County)  refers  to  two  of  them  (De  Kalb  and  Gwinnett), 
but  in  snch  a  way  as  to  connect  them  with  the  belt  or  belts  undoubtedly 
occupied  by  Brood  XXII  in  Georgia.  Want  of  space  prevents  fuller 
consideration  here  of  this  interesting  question,  and  for  the  present  we 
leave  these  three  counties  attached  to  Brood  VII. 

In  this  connection  we  would  finally  mention  that  northeastern  Ala- 
bama may  also  be  claimed  by  either  brood.  All  information  received 
in' 1885  from  that  State  was  of  a  negative  character,  excepting  the  fol- 
lowing two  statements :  Judge  J.  F.  Bailey,  of  Marion,  has  h^rd  that 
the  Cicada  has  been  seen  in  June  ^'  in  some  of  the  counties  in  the  north- 
east part  of  the  State ; "  and  Mr.  John  W.  Inzer,  of  AshviUe,  Saint  Clair 
County,  had  been  informed  by  reliable  authority  that  they  had  appeared 
in  June  in  a  specified  locality  in  his  county,  but  that  he  did  not  see  them 
himself.  In  the  absence  of  any  previous  record  it  is  impossible  to  say 
to  which  of  the  two  broods  these  two  statements  refer,  and  we  have 
deemed  it  best  at  present  not  to  mark  the  locality  down  on  the  map. 

Owgraphical  distribution  of  Broad  VIL — Of  the  seven  broods  known 
to  exist  of  the  13  year  race,  this  Brood  Yll  is  only  surpassed  in  extent  by 
Brood  XVI 11  (1881  and  1894),  the  remaining  broods*  beingmuch  smaller. 
Its  qiaiu  seat  is  the  Mississippi  Valley,  extending  north waid  a  little  be- 
yond the  thirty-ninth  parallel,  or  a  little  north  of  the  mouth  of  the  MiB- 
souri,  and  southward  a  little  beyond  the  thirty- first  parallel.    To  judge 
{torn  the  sum  of  the  records  received  in  1885  the  brood  is  by  far  more 
generally  distributed  and  more  numerous  on  the  east  side  of  the  Missis- 
sippi Valley  than  on  the  west  side.    Its  most  compact  body  is  in  Ten- 
nessee, where  the  Cicadas  have  been  ie]K>rted  as  extremely  nomeroufi 
in  every  county  west  of  the  Tennessee  River.    In  Mississippi  Uiey  were 
equally  abundant  in  the  section  watered  by  the  Yasoo  River  and  its 
afiiueuts  from  the  northern  line  of  the  State  south  to  Vicksburg,  the 
brood  then  crossing  the  Mississippi  and  occupying  several  counties  od 
the  Louisiana  side.    Another  distinct  belt  follows  the  Pearl  River  from 
the  center  of  the  State,  extending  into  Louisiana^    Between  Pearl  River 
and  the  Mississippi  the  Ciciidas  also  oocupied  several  oounties;  but  the 
statement,  derivini  from  previous  reports,  that  the  brood  is  generally 
distributed  through  eastern  Mississippi  has  not  been  corroborated ;  in 
fact,  with  the  exception  of  the  northeastern  comer,  nothing  was  heard 
of  Cicadas  in  the  eastern  portion  of  the  State.    Soathem  Louisiana  is 
entirely  free  from  the  Cicada  (excepting  localities  along  Pearl  River), 
and  the  re|>orted  localities  fh>m  the  other  sections  form  a  compact  area 
iu  the  northeastern  corner,  and  a  smaller  detached  area  in  the  north* 
western  correr  aion^  Ktnl  Ki ver,  the  liKality  being  supported  by  another 
near  by  on  the  Arkaiis;i$  Mde.    In  tlie  latter  State,  as  well  as  in  Mia- 
souri,  the  reiHirtetl  luealities,  l>esides  those  along  the  Misaiasippi,  are 
very  much  si^at  tered  and  isolated ;  but  since  the  Cicadas  were,  a<t  a  rulay 
not  very  numerous  in  the  more  northern  sections,  it  is  possible  that  th^ 
brood  ha$  not  U'en  g^nerstlly  observe«U  except  by  pers^ms  especially 
interested  iu  this  Cieaiila  matter.    In  Illinois  the  brood  oooapies  only 
counties  along  the  MiHsis.si])pi.    From  Kentnc)^  the  reports  are  rsioari^* 
aldy  soarosi  Uit  we  ought  to  suppose  the  Cicada  comswin  betwen  tb' 
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Tennessee  and  the  Mississippi  Biyers.  In  tlie  sonthern  part  of  the  State 
there  is  an  eastward  extension  of  the  brood  across  the  Cumberland  Kiver, 
and  this  eastward  extension  is  still  more  marked  in  Tennessee,  where 
the  Cicadas  have  been  reported  so  far  east  and  south  as  beyoi>d  Nash- 
ville.  The  entirely  isolated  locality,  or  rather  group  of  localities  in 
Georgia  has  already  been  referred  to  on  page  250.  The  locality  in  Kan- 
sas formerly  referred  to  this  brood  must  be  stricken  off  (see  p.  247). 

Geographical  distribution  of  Brood  XXII. — This  is  by  far  the  largest 
of  the  fourteen  broods  of  the  17-year  race  of  the  Periodical  Cicada 
known  to  exist  in  the  United  States,  and  it  is  only  equaled  in  extent  by 
the  13:year  Brood  X  VIII  (1881  and  1894).  It  extends  from  the  Atlantic 
Ocean  to  middle  Illinois  and  Wisconsin,  and,  reaching  in  its  northward 
extension  to  beyond  the  forty-third  parallel  in  Michigan  and  Wiscon- 
sin, it  nearly  attains,  southward,  the  thirty-fburth  parallel  in  Georgia. 
However,  this*  immense  area  is  by  no  means  evenly  occupied  by  the 
Cicada,  and  a  glance  at  our  map  will  at  once  show  a  very  striking  feature 
in  its  distribution,  viz :  It  is  divided  into  two  large  and  sharply  divided 
bodies  or  branches.  Detached  areas  of  smaller  or  larger  extent  are  of 
freqnent  occurrence  in  the  geographical  distribution  of  the  vaiious 
broods,  but  in  no  other  brood  is  the  separation  so  striking  as  here.  The 
belt  separating  the  two  branches,  and  in  which  consequently  the  Cicada 
did  not  appear  this  year,  is  formed  by  the  following  territory:  Western 
and  northern  Pennsylvania,  eastern  half  of  Ohio,  West  Virginia  west 
of  the  Alleghanies,  central  and  eastern  Kentucky,  and  a  large  portion 
of  Tennessee. 

The  Eastern  bfanch  commences  at  Long  Island,*  New  York,  and,  fol- 
lowing a  southwestern  course,  extends  in  small  detached  areas  through 
middle  New  Jersey  until,  in  Pennsylvania,  we  meet  the  compact  main 
bwly  of  the  brood  which  occupies  the  southeastern  third  of  Pennsyl- 
vania, the  northern  half  of  Delaware,  the  whole  of  Maryland  (except- 
ing the  southern  half  of  the  peniuBula  between  the  Potomac  and  the 
Chesapeake  Bay  and  the  corresponding  portion  of  what  is  knowp  as 
the  Eastern  Shore),  adjacent  counties  of  West  Virginia  and  the  northern- 
most counties  of  Virginia.    From  this  point  southward  an  extremely 
interesting  feature  of  the  brood  has  been  elucidated  by  this  yeai^'s  in- 
vestigation, vis,  that  the  Cicadas  are  entirely  confined  to  the  mountain- 
ous region,  appearing  nowhere  \ti  the  oi>en  country  east  of  the  Allegha- 
nies.    Oar  reconls  are  not  complete  enough  to  decide  whether  the 
Cicadas  occupy  the  valley  of  Virginia  and  adjacent  portions  of  the 
Carolinas  in  a  more  or  less  complete  body  or  in  detached  areas,  but  we 
are  inclined  to  believe  that  the  latter  case  will  prove  to  be  correct.    At 
atij  rate,  in  ea8tem  Tennessee  and  northern  Georgia,  ttom  which  sec- 
tions the  records  are  more  plentiful,  the  distribution  of  the  Cicada 
seems  to  be  governed  by  topographical  features, The  nature  of  which  is 
Btill  obsure,  and  the  Cicadas  are  reported  from  numerous  localities  ap- 
IH^aring  either  in  strips,  bordered  by  mountain  ranges  or  streams,  or  in 
areas  of  snmller  or  larger  extent  with  no  definite  natural  boundaries. 
In  Georgia  the  dividing  line  between  the  region  occupied  by  this  Brood 
XXII  and  that  of  Broo<l  Vll  is  by  no  means  well  ascertained,  as  alreatly 
stated  on  p.  250.    In  Tennessee  the  Cicadas  were  reported  on  the  mount- 
^ius  west  of  Chattanooga,  thus  reaching  the  northeast  comer  of  Ala- 
bama.   For  this  reason  we  are  inclined  to  believe  that  the  Cicadas  re* 

•Til*  more  onrtheni  localities  given  inonr  prerionl  records,  vl*^  Fall  ftiver,  MikM., 
AQtlADd,  Vu,  and  Boohester,  N.  Y.,  were  not  oaBftrmed  by  tut  j9ta*B  inveel' 
^  li4T«,  Uiarelore,  been  etdoken  oC 
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ported  in  northeastern  Alabama,  and  more  especially  those  of  Saint 
Clair  County  (see  p.  250),  belong  to  the  Brood  XXII  rather  than  to  Brood 
VIL 

The  Westeni  branch  of  the  brood  is  a  comx>act  one  of  vast  extent, 
nud  consisting  of  Indiana,  the  western  half  of  Ohio,  a  nnmbor  of  coun- 
ties in  Kentucky  along  the  Ohio  Biver,  and  a  narrow  strip  in  Eastern 
Illinois  adjacent  to  the  Indiana  line.  This  compact  area  extends  north- 
ward into  Miciiigan,  but  here  the  brood  appears  already  to  be  broken 
up  into  several  detached  areas.  From  Indiana  only  a  few  counties 
have  not  been  heard  from;  the  Cicadas  appear  to  be  getting  less 
numerous,  <and  even  scarce,  in  the  northernmost  counties  and  entirely 
absent  in  a  few  counties  in  the  northwestern  comer  of  the  State.*  In 
Ohio  the  brood  extends  east  of  the  Scioto  Biver  at  Columbus,  but  north 
of  this  place  a  number  of  counties  in  the  western  half  of  the  State  ap- 
pear not  to  be  occupied  by  it.  A  few  detached  localities  are  reported 
from  the  more  central  region  of  Illinois,  and  the  southernmost  locali- 
ties in  that  State,  where  &is  brood  comes  in  contact  with  Brood  YII^ 
have  already  been  referred  to  on  p.  249.  Finally  a  single,  but  very  def- 
inite, report  of  the  appearance  of  the  Cicada  in  Southern  Wisconsin 
has  been  received.  This  locality  is  very  interesting,  bat  widely  sepa- 
rated from  the  main  body. 

SUMMABY  OF  DISTBIBUTION  AND  FTJTUBE  APPEASANOB  OF  DIFFXB- 

SKT  BROODS. 

Summing  up  the  distribution  of  the  Periodical  Cicada  (both  17  and 
13  year  races)  within  the  United  States,  as  now  ascertained,  it  will  be 
seen  that  the  Cicada  is  knowii  to  occur  in  all  the  States  east  of  the  plains, 
excepting  the  northern  portion  of  New  England,  northern  Michigan,  and 
the  whole  of  Minnesota.  It  thus  appears  that  this  Cicada  does  not  breed 
in  those  Northern  States  or  portions  thereof  in  which  the  woods  are  com- 
posed more  or  less  exclusively  of  pine  trees  or  other  conifers.  Bhode 
Island  possesses  no  broods,  so  far  as  we  know,  but  this  may  be  due  to 
want  of  proper  records,  as  several  broods  reach  close  to  the  borders  of 
that  State.  Neither  does  the  species  occur  in  the  peninsula  of  Florida, 
for  reasons  either  of  a  climatic  or  geologic  nature.  Our  knowledge  of 
the  western  extent  has  greaUy  increased  since  1868,  and  several  broods 
can  now  be  traced  as  far  west  as  eastern  Montana  and  Wyoming,  central 
Colorado,  and  the  extreme  western  parts  of  Texas,  while  less  reliable  evi- 
dence even  indicates  that  the  species  may  occur  in  western  Montana 
along  streams  emptying  into  the  Pacific  Ocean.  Unless  this  report  be 
substantiated  in  future  the  distribution  will  not  extend  beyond  the  divid- 
ing range  of  the  Bocky  Mountains.  The  connection  between  the  distri- 
bution of  this  insect  and  the  botanical,  geological,  and  topographical 
characteristics  of  the  country  forms  a  very  interesting  subject  for  con- 
sideration. 

The  earlier  authors  on  the  subject  of  distribution  of  the  Cicada,  in- 
chKling  Prof.  N.  Potter,  Dr.  Harris,  and  Dr.  Smith,  arranged  the  chro- 
nology solely  according  to  the  years  of  the  appearance  of  the  Cicada.  Dr* 
Fitch  was  the  first  to  introduce  the  numbering  of  the  different  broods. 
However,  from  want  of  sufficient  data,  only  a  few  of  the  broods  actually 
in  existence  were  known  to  him,  and  he  confounded  the  broods  of  tbc 
seventeen-year  and  thirteen-year  races  of  the  insect.  Thus,  in  order  tc 
avoid  further  confusion,  we  were  obliged,  in  1868,  to  renumber  thb 
broods,  beginning  with  the  brood  that  was  to  appear  the  year  follo^^Dg 
that  date,  and  numbering  consecutively  the  broods  as  they  were  to  ap- 

"  •  nuisjusl  tlis  aiM  oooapitd  hy  Brood  V  (1871  and  1888)^ 
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r  in  finbsequent  y^ars.  It  is  gratifying,  after  the  lapse  of  seventeen 
rs,  to  find  that  twenty  of  the  twenty-two  broods  thus  tentatively 
en  by  ns  have  since  been  folly  established  by  records.  Brood  III, 
shown  by  Bulletin  8,  is  evidently  invalid,  and  we  have  stricken  it 
,  while  Brood  X  needs  farther  confirmation  of  its  validity ;  yet  we 
e  deemed  it  best  to  retain  the  numbering  of  1868,  as  that  enumera- 
I  marked  an  epoch  in  our  exact  knowledge  of  the  various  broods, 
he  following  summaries  may  be  made  for  convenience;  the  Boman 
aerals  indicating  the  number  of  the  brood  and  the  asterisk  the  13-year 
ods. 

during  the  next  seventeen  years  there  will  occur  broods  of  the  Peri- 
3al  Cicada  somewhere  or  other  in  the  United  States,  in  the  following 
rs: 

1886.  I. 

1888.  V  and  X». 

1889.  VUL 
1891.  IX. 

1893.  XI  and  XYI*. 

1894.  XII  and  XVELI*. 
1896.  U*  and  XIII. 

1896.  IV •and  XIV. • 

1897.  VI  •  and  XV. 

1898.  VU^andXVIL 

1899.  XIX. 

1900.  XX. 

1901.  X*  and  XXI. 

1902.  XXIL 

"hua  every  year  except  1887, 1890,  and  1892,  will,  during  the  next 

en  teen  years,  be  somewhere  a  Gicada  year ;  and  it  will  be  noticed 

tJiere  are  thirteen  septendecim  and  but  eight  tredecim  broods,  it.fol- 

s  that  when  one  of  these  last  appear  it  will  nearly  always  be  in 

nection  with  one  of  the  former. 

b  further  appears  that  the  number  of  distinct  broods  appearing  in 

ierent  years  within  the  same  geographical  limits  are  as  follows : 

Lteiama.— Four  broods;  years  1893  [XVP],  1894  [XVIII*],  1896 

•],  and  1902  [XXII  or  VH^T]. 

Lrtoiwo*.— Four  broods :  years  1891  [IXl,  1894  [XVIIPl,  1896  [XIV], 

1 1898  [VIP]. 

lolaraao. — One  brood :  year  1891  [IX],  and  possibly  another  in  1893 

Tonneeticut.— Two  broods;  years  1886  [I]  and  1894  [XIIJ. 
)etotrare.— Two  broods;  years  1889  [vlll]  and  1902  [XXII]. 
}isiHct  of  Columbia.— Two  broods :  years  1894  [XII]  and  19013  [XXII]. 
norida.— One  brood ;  year  1896  [iV»]. 

}eorgia.— Five  broods :  years  1893  [XVP],  1894  [XVHP],  1895  [IT*], 
8  [VIP],  and  1902  [XXn]. 


Vidiana.— Five  broods :  years  1888  [V],  1889  [VIII ,  1893  [XI],  1801 
[I],  and  1902  [XXII]. 

^MTfl.— Three  broods ;  years  1888  [V],  1895  [XHTJ,  and  1896  [XIVJ. 
lansas.— Two  broods;  years  1893  | XI J  and  1896  [XIY]. 
Kentucky.— Five  broods ;  years  1889  [VIZI],  1894  [XVUP],  1897  [XV], 
»  [VU*],  and  1902  [XXUJ,  and  possibly  a  sixth  in  1893  (XIV 
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Louisiana ^Three  broods;  years  1894  [XVIII*],  1807  [¥!♦];  1808 

[Vll*],  and  possibly  a  fourth  in  1888  [X^j. 

Maryland.^Fi)\ir  broods ;  years  1889  \  Villi,  1803  [XI],  1894  p5:il|. 
and  1902  [XXII], 

Massachusetts.— Thre^  broods:  years  1886  [I],  1869  [Till],  and  1900 
[XX. 

Jiy/c/it.^a»i.—Tliree broods;  years  1888  [V],1894  rXII],and  1902  [XXIIJ. 

MissUHippi.— Four  broods;  years  l6U4  [XVlJLL*],  1896  [iVl  1897 
[Vl*j,  and  1898  [V1I»], 

31  issauri,— Four  broods:  years  1894  [XVIIP],  1896  [XIII],  1896 f XIV], 
and  189-^  [VII*]. 

Montana  and  Wyoming, — One  brood ;  year  1898  [XVITJ. 

Nebraska.— TtxTkiQ  broods:  years  1891  [IX],  1895  [XIII],  and  1896 
[XIV]. 

Netc  Jersey.— Tom  broods ;  years  1889  [VIII],  1894  [XII],  1898. 
[XVII],  and  1902  [XXII]. 

New  York.— Six  broods;  years  1889  [VIII],  1894  [XII],  1898  [XVO], 
1899  [XIX],  1900  [XX),  and  1902  [XXIIJ. 

North  CflToima.—Eiglit  broods ;  years  1889  [VI  IT],  1893  [two  broods 
XI  and  XVI*],  1894  [two  broods  XII  and  XVill*],  1898  [XVII?],  1901 
[XXI],  and  1902  [XXII]. 

O/ao— Seven  broods;  years  1889  [VIII],  1895  [XIII],  1806  [XIV], 
1897  [XV],  1898  [XVll],  1900  [XX],  and  1902  [XXII]. 

Pennsylvania.-K'ifrht  broods :  vears  1888  IV  ,  18»9  VIII],  1894  [XII], 
1897  [XV],  1898  [XVII],  1899  [XIX],  1900  [XXJ,  and  1902  [XXII].  • 

South  Carolina.— Two  broods;  years  1894  [XVI II*]  and  1902[XXIT]. 

Tennessee.— Six  broods ;  years  1889 1  VIII],  1893  [XVIM,  1894  [XVJU , 
1896  [IV*],  1898  [VII*],  and  1902  [XXIll. 

r^jra^.— Three  broods;  years  1888  [X.*],  1894  [XVIIP],  and  1896 
[XIV]. 

Virginia Five  broods;  years  1893  [XI],  1894  [two  broods  XII  and 

XV I II*],  1901  (XXIJ,  and  1902  [XXI l). 

West  Virginia.— Five  broods;  years  1889  [VIII],  1897  [XV],  1808 
[XVII],  1901  [XXI],  and  1902  [XXII]. 

Wisconsin.— Thxiie  broods ;  years  1888  [V],  1898  [XVII],  and  1902 
[XXII]. 

THE  IKFLUSNOB  OF  OLIHATE  UP0I7  THE  BAOES. 

It  has  already  been  shown  that  the  17-year  race  is  essentially  NortH- 
em  and  the  13-year  race  essentially  Southern.  Bat  from  the  iact  that 
at  certain  intermediate  latitudes  they  either  overlap  or  very  closely  ap- 
proximate each  other,  and  the  further  fact  that  no  races  requiring  an? 
intermediate  periods  for  development  are  so  far  known,  we  may  con- 
clude that  the  separation  took  place  in  the  remote  past  and  that  eaok 
race  is  to-day  but  little  affected  by  tbe  character  of  the  climate.  Indee<^j 
it  may  be  questioned  whether  a  hypogean  insect  which  dwells  for  tt»® 
most  part  so  deep  in  the  ground  as  to  be  measurably  beyond  the  reaoh 
of  the  atmospheric  changes  of  temperature  will  be  very  materially  i^' 
fiueuced  thereby.  Yet  there  are  several  interesting  6cienti6o  questioi^s 
upon  which  light  would  be  thrown  by  any  obtained  data  as  to  tli^ 
actual  intluence. 

We  have,  for  these  reasons,  had  in  mind  for  some  time  to  make  ^ 
series  of  experiments  by  transferring  the  eggs  of  one  of  the  septended^ 
broiMls  to  the  extreme  Southern  States  in  which  the  tredeoim  onl/  ^ 
known  to  oocui  and  vigc  tersth 


BSPOBT  OV  THB  XMTOHOLOGiaT. 


855 


In  1881  we  made  some  attempt  by  sending  eggs  of  the  tredecim  brood 
Till,  obtained  in  Missouri,  to  a  few  of  oar  Northern  correspondents,  bat 
ith  one  exception  the  ezi>eriments-  were  not  made  with  safficient  care. 
jr.  B.  Piokman  Mann,  then  living  at  Cambridge^  Mass.,  placed  in  onr 
inds  a  record  of  some  twigs  which  were  sent  to  him.  The  eggs  seemed 
>  be  shriveled  ap  so  that  he  feared  they  might  be  abortive.  But  he 
laced  some  of  them  (four  twigs)  under  a  large  apple  tree  behiud  his 
onse,  No.  10  Follen  street;  twelve  sticks  nnder  a  large  oak  tree  about 
drty  paces  directly  south  of  tl^e  middle  of  an  open  space  amid  large 
Lue  trees  on  the  path  ftx)m  Prot^'C  B.  Norton'n  house  toward. the  Mu- 
mm  of  Comparative  Zoology ;  eight  sticks  under  another  large  oak  tree 
30ut  seventeen  paces  eas^soatheast  of  the  last,  and  five  sticks  under 
wo  larger  oak  trees  about  twenty-five  paces  directly  east  of  the  western 
imer  of  Norton's  woods. 

The  present  year  we  have  instituted  a  series  of  experiments  which 
romise  tangible  results,  as  we  have  taken  precautious  not  only  to  see 
hether  the  eggs  really  hatched  at  the  different  localities  where  they 
ere  placed,  but  to  have  the  experiments  recorded.  We  also  place  the 
stalls  of  these  experiments  on  record  in  this  report,  and  it  will  be  very 
teresting  in  the  future  to  observe  whether  or  not  the  tredecim  race 
UI  reqaire  more  than  thirteen  years  for  development  at  the  Northern 
>int8,  or  the  eeptendeeim  raee  fewer  than  seventeen  years  at  the  Bouth- 
ix  points.  We  would  therefore  ask  all  those  who  may  read  this  artl- 
e  and  feel  sufficient  interest  in  the  matter,  and  who  may  be  living  at 
le  time,  to  look  for  the  appearance  of  Cicskda  at  the  points  indicated 
iring  the  closing  years  of  the  present  century  and  the  first  two  years 
'  the  next^  and  to  send  to  the  Department  the  results  of  observations, 
he  following  transfers  were  made  with  the  kind  assistance  of  the  gen- 
emen  mentioned : 

Bbood  VII  (Tredecim). 


188S. 
Bly     • 
I 

U 
U 
18 

-  IS 
17 
17 
17 
17 
17 


SsssmmItw  fttWB 


W.  L.Pet«ra,  SenatobU,  HIm 

P.  H.  Skijiwith.  Oxford,  UIm 

J.  O.  Bftrlow,  Cartt)!.  Mo  

P.  IL  Skipwibb.  Ox/oxd,  Miw 

......do 

.....do 

W.  L.  Peten,  SttOAtobia,  HLu 

do 

do 

..!... do 


•■•■••>«■ 


•■■•• ■•■■•< 


Ef  gi  Mnt  to— 


J.  H.  Comstock.  ItliAca,  K.T. 
J.  A..  Limner,  Albany,  N.  Y. 
H.  Oflt)orn.  Atdm,  Iowa. 
Samuel  UeuHhaw,  Boston,  Hmi. 
R.  Thaxter,  Eittory  Point  He. 
A.  H.  Packard,  Brunswick,  Me. 
J.  H.  Comstock.  ItbM»a,  S.  Z. 
J.  A.  Lintner,  Albiiny,  N.  Y. 
Biimnel  Uenshaw,  Boston,  Mam. 
K.  Thaztt^r,  Kitt«ry  Point,  Me. 
A.  6.  Packard,  Bruuawrlck,  Me. 


Bbood  "XXTT  (Septendecim). 


«ly 


6 
6 
U 
11 
1ft 
1ft 
1ft 
16 
1ft 

n 
u 

21 
SI 
21 
U 
tl 
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9.  H.  Webster,  La&yetto,  Ind 

do 

B.  Beeder.  Kew  Hope,  Pa 

F.  M.  Webster,  Lafayette,  Ind 

B.  W.  AilU,  Adrian,  Miob 

do 


.do 
.do 
.do 
.do 
.do 
.do 


....do 

■•..do  ..•■••...•■.••.•..•••.............••.. 

»«..do  .•••.••••.•>.>>••••..•..•....■..•■■•*. 

....do 


O.  Noble.  SaTannab.  Ga. 
J.  E.  Willet,  Macon,  Ga. 

D.  L.  Pbarea,  Agrionltural  College.  Misa 

E.  A.  Smith,  TaocaUMisa,  Ala. 
R.  W.  Jones,  Colanibas,  Miss. 
G.  Noble,  SaTannab,  Oa. 

J  E.  WUlet.  Macon.  Ga. 

B.  U.  Haidaway,  Tuscalooaa,  Ala. 

D.  L.  PbaroH,  Agricultural  College,  MIflS. 

Charlf^A  Mulir.  Mohilp,  Ala. 

Miss  M.  £.  Murtf««l(lr.  Kirkwood.  Mo 

G.  Xohle,  Savannah,  Ga. 

J.  E.  Willet,  Macon,  Ga. 

D.  L.  PhareA,  Agricnltural  College,  Miss 

B.  A.  Smith,  Tnscal(M>Ba,  Ala. 

B.  W.  Jones,  Columbus,  Misa. 

J.  p.  WUkins,  Selma,  Ala. 


1 


256         BEPOBT  OF  THE   COMMISSIONER  OF  AGBICI7LTUBE. 

The  requests  made  of  each  of  these  correspondentB  were :  To  select  a 
spot  where  the  Cicada  ban  not  been  seen  the  present  year;  to  take  an 
isolated  tree  (preferably  in  an  orchard),  which  is  not  likely  to  be  dis- 
turbed dnriug  the  next  seventeen  (or  thirteen)  years,  and  to  mark 
it  plainly  with  a  zinc  label.  The  twigs  were  to  be  placed  around  the 
base  of  the  tree,  and  watched  at  intervals  until  the  eggs  had  hatched. 
We  advised  that  a  few  twigs  be  retained  in  some  vessel,  so  that  hatch- 
ing could  be  absolutely  proved,  and  that  a  record  be  made  of  the  facts 
in  the  case  and  published  in  the  local  paper  or  elsewhere.  We  also 
strongly  urged  the  importance  of  exaetuess  in  this  record,  aa  the  sac- 
cess  of  the  experiment  would  largely  dex)end  upon  such  exactness* 

The  eggs  sent  to  Prof.  J.  H.  Gomstock,  at  Ithaca,  N.  Y.,  hatched  well, 
and  the  twigs  were  placed  July  10, 1885,  ^^  under  tne  large  hickory  tree 
which  stands  midway  in  the  row  of  elms  on  the  north  side  of  the  avenue 
leading  from  Morrill  Hall  to  the  residence  of  President  White.  •  •  • 
It  is  the  only  hickory  tree  in  the  row.  It  is  the  ninth  tree  east  of  the 
University  avenue  and  the  ninth  tree  west  of  the  President's  avenue.'' 
Specimens  were  placed  in  the  permanent  collection  of  Oomell  Univer- 
sity at  Ithaca  under  the  number  181,  sub.  ^,  with  conspicuous  label, 
<^  Kead  in  1898,"  and  a  folded  label  with  detaUs. 

Those  sent  to  Dr.  J.  A«  Lintner,  at  Albany,  N.  Y..  were  placed  in  the 
orchard  of  Mr.  Erastus  Ooming,  at  Kenwood.  "  The  tree  beneath 
which  the  eggs  were  planted  (they  were  hatching  when  the  twigs  were 
placed  about  the  base  of  the  tree  and  tied  to  its  branches)  was  marked 
with  a  zinc  label,  bearing  this  inscription:  ^Thirteen-year  brood  of 
Oicada  (Biley's  brood  No.  YII) ;  eggs  from  Oxford,  Miss.,  planted  July 
4, 1885.'  Additional  eggs  from  a  second  sending  were  placed  under  the 
same  tree  on  July  21,  and  also  some  in  a  wood  adjoining,  a  few  rods 
to  the  south,  to  serve  as  a  food  supply  in  the  event  of  the  death  or  de- 
struction of  the  orchard.''  In  the  planting  Dr.  Lintner  was  assisted  by 
Mr.  William  Grey,  gardener  of  Mr.  Erastus  Coming,  who  was  requested 
to  communicate  to  others  on  the  farm  the  exact  location  of  the  tree. 

The  twigs  sent  to  Prof.  Herbert  Osborn,  at  Ames,  Iowa,  were  depos- 
ited by  him  under  two  trees  on  the  college  farm,  which  may  be  de- 
scribed as  follows :  First,  an  apple  tree  standing  directly  east  from  the 
house  occupied  by  Dr.  B.  D.  Halstead  and  north  of  the  house  occupied 
by  Professor  Osborn,  the  farthest  to  the  south  of  the  group  of  apple 
trees  standing  in  that  part  of  the  grounds;  second,  an  elm  tree  stand- 
ing 25  yards  directly  south  from  the  house  in  which  Professor  Osbom 
is  living.  This  house  stands  a  little  south  of  midway  between  the 
"  Farm  House"  and  "  South  Hall,"  on  the  east  road  between  those  two 
bnildings,  or  the  farthest  from  the  main  college  building  in  an  E.SE. 
direction.  The  apple  tree  is  S.SW.  from  the  farm-house  and  E.8B. 
from  the  main  college  building.  On  each  of  the  trees  is  hung  a  zinc 
label  with  the  inscription :  "  Twigs  from  Cadet,  Mo.,  containing  eggs  of 
thirteen-year  Cicada,  were  placed  under  this  tree  July  21, 1885." 

The  eggs  sent  to  Mr.  Samuel  Henshaw,  at  Boston,  Mass.,  were  placed 
about  two  apple  trees  in  an  orchard  oVued  by  Prof.  Alpheus  Hyatt,  at 
Annisquam  (part  of  Gloucester),  Essex  County,  Massachusetts.  Th<^ 
trees  in  question  are  the  two  opposite  the  southwest  comer  of  the  bam. 

The  three  lots  of  eggs  sent  to  Mr.  George  Noble,  of  Savannah,  Ga.? 
were  received  by  him  in  good  condition,  and  hatched  perfectly.  They 
were  placed  under  certain  cherry  trees,  each  marked  with  a  zinc  label, 
on  the  farm  known  as  '^  Keiser's,''  1^  miles  southeast  from  the  City  E^' 
change. 

The  twigs  sent  to  Prof.  J.  E.  Willet,  at  Macon,  Ga.,  were  deposited  i^^ 
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tlie  Oentral  Park,  at  Uaoon,  as  follows ;  '<  The  twigs  from  Indiana  were 
deposited  at  the  base  of  three  trees ;  first,  a  small  elm  jnst  within  the 
half>mile  track^  about  100  yards  eastward  of  the  torn  of  the  track 
nearest  the  main  entrance ;  second,  a  fine  hickory  on  the  bluff  of  the 
river,  about  opposite  the  middle  of  the  track,  and  third,  a  sweet  gam 
on  the  bluff,  about  100  feet  southeast  of  the  hickory.  These  three  trees 
have  each  a  zinc  label  with  the  legend,  ^  XVII-year  Cicada,  Indiana, 
1885-'9S-1902.'  The  twigs  from  Michigan  were  deposited  at  the  base 
of  a  sweet  gum  at  the  north  end  of  the^Editoi's  Home.  The  zinc  label  on 
this  tree  bears  the  legend,  ^  XVII-year  Cicada,  Mich.,  1885-'98-1902."' 

Dr.  D.  L.  Phares,  of  Agricultural  College,  Oktibbeha  County,  Mis- 
sissippi, deposited  the  first  twigs  sent  to  him  on  the  ground  under  the 
base  of  a  hickoiy  tree  standing  6  feet,  a  little  south  of  east,  from  the  bot- 
tom of  the  steps  of  the  front  porch  of  his  house  at  the  Agricultural  and 
Mechanical  College.  The  second  lot  which  he  received  he  deposited 
under  a  hickory  tree  standing  16  feet  west  of  his  parlor.  There  are  no 
other  hickory  trees  near  the  two  described. 

Prof.  Eugene  A.  Smith,  of  the  University  of  Alabama,  at  Ihiscaloosa, 
Ala.,  placed  the  twigs  sent  him  about  the  roots  of  three  isolated  oaks 
{Quercus  phellos  and  Q.  aguatica)^  situated  not  far  from  the  center  of  the 
southeast  quarter  of  the  college  campus.  They  are  the  only  trees  in  this 
southeast  quarter,  except  along  the  fence,  and  there  will  be  no  difficulty 
in  identifying  them. 

The  eggs  sent  to  Mr.  John  D.  Wilkins,  at  Selma,  Ala.,  were  deposited 
by  him  at  the  foot  of  a  water  oak  {Q,  aquatica)j  which  may  be  reached 
by  commencing  at  the  northeast  comer  of  Second  and  Union  streets, 
Selma,  at  the  fence  corner  on  the  sidewalk,  and  measuring  east  along 
Second  street  for  85  feet;  thence  north  at  right  angles  64  feet  to  the 
tree. 

Miss  M.  E.  Murtfeldt,  at  Kirkwood,  Mo.,  placed  the  twigs  sent  to  her 
under  two  young  ax)ple  trees  standing  somewhat  apart  in  the  northeast 
comer  of  Mr.  C.  W.  Murtfeldt's  orchard  at  Elrkwood,  and  too  close  to 
two  division  fences  to  admit  of  the  ground  on  which  they  stand  being 
plowed. 

Dr.  Charles  Mohr,  of  Mobile,  Ala.,  writes  that  the  experiment  was, 
with  him,  a  pirobable  failure,  as  nesfrly  or  quite  all  of  the  eggs  had  hatched 
before  being  placed,  owing  to  his  absence  from  home  when  received. 
The  twigs  were  placed,  however,  under  a  pecan  tree  in  Dr.  Mohr's  yard 
in  Mobile,  and  there  is  a  possibility  that  a  few  larvse  entered  the  ground 
and  that  some  Cicadas  will  be  observed  iu  1898  or  1902. 

THE  PEBIODIOAL  CICADA  IN  1886. 

To  the  above  consideration  of  the  two  broods  of  the  year  1885  we 
^ould  add  a  few  words  concerning  the  brood  which  is  to  appear  in  1886. 
Tbiis  is  our  septendecim  Brood  I,  and  the  localities  in  which  it  has  been 
observed  at  several  intervals  of  seventeen  years,  up  to  1869,  are  the 
counties  of  Franklin,  Bristol,  and  Hampshire,  in  Massachusetts,  and 
the  Connecticut  Elver  Valley,  in  Connecticut,  near  to  the  Massachu- 
setts line.  iNo  other  well-established  localities  for  this  brood  are  known, 
but  it  may  possibly  occur  at  other  places  either  near  by  or  even  in  other 
portions  of  the  country.*  We  would  ask  the  reader  to  assist  us  in  our 
endeavors  to  correctly  detoi^ine  the  geographical  limits  of  this  brood 
by  sending  us  reports  of  the  appearance  of  the  Cicada  in  1886. 

*From  two  oononrrent  reports  from  Trimble  and  Oldham  Ckiimties,  Kentaokjv  we 
^7  lOBpeot  that  Brood  I  ocoun  there. 
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Another  reason  for  allading  here  to  this  Brood  I  is  its  relation  to 
Brood  XXU.  In  mapping  &e  localities  ascertained  for  Brood  I  it  ia 
at  once  apparent  that  they  form  an  appendix  to,  or  a  continuation,  in  a 
northeasterly  direction,  of  the  tenitory  occupied  by  the  Eastern  branch 
of  Brood  XXII,  which  always  precedes  Brood  I  by  one  year.  From  tbia 
relationship  as  regards  time  and  distribution,  the  inference  is  natnral 
that  the  small  Brood  I  was  originally  derived  as  an  offshoot  from  the 
large  Brood  XXTT, 

THB  LBATHEB-BEETLE  OB  TOOTHED  DEBMEBTEa 

{Dermestes  vulpinuSj  Fabr.) 
Order  Ooleoptbiu  ;  Family  Dbbmestid js. 

[Plate  VIj  Fig.  2.] 

INJT7BY  TO  BOOTS  AND  SHOES. 

This  insect  has  the  past  season  come  under  our  notice  for  the  firrt 
time  as  a  destroyer  of  manufactured  boots  and  shoes.  Our  first  inti- 
mation of  the  damage  done  in  this  way  was  the  receipt  of  a  letter  in 
September  from  Mr.  John  Mueller,  editor  of  the  Leather  OazetUj  of 
Saint  Louis,  who  stated  that  a  number  of  the  wholesale  boot  and  ^oe 
houses  of  Saint  Louis  had  suffered  great  loss  from  the  beetles  during 
the  summer.  We  immediately  instructed  Miss  Murtfeldt  to  investigate 
the  matter,  and  subsequently  (in  November)  we  made  a  visit  to  &iIot 
Louis,  during  which  we  looked  into  the  subject 

During  the  last  week  in  October,  Mr.  F.  Einstein,  of  A.  Einstein's 
Sons,  of  Savannah.  6a.,  called  on  us  in  Washington  on  account  of  a  law- 
suit in  which  his  nrm  had  engaged  against  the  Boston  and  Savannah 
Steamship  Oompany,  by  reason  of  damage  done  to  boots  by  this  beetlo 
while  being  shipped,  as  he  alleged,  frt>m  Savannah  to  Boston.  To  this 
case  we  shall  refer  later. 

The  history  of  the  Saint  Louis  appearance  is  briefly  as  follows :  The 
insect  was  first  noticed  in  the  estabUshment  of  Mr.  John  Meier,  whole- 
sale manufacturer  of  boots  and  shoes,  at  41G  and  418  Christy  avenue, 
in  the  spring  of  1884,  when  a  lot  of  boots  and  shoes  which  had  been  sent 
to  some  Southern  town  were  returned  condemned  as  "  wormy."  This 
led  to  an  examination  of  the  stock  in  store,  and  the  proprietor  found,  to 
his  great  astonishment,  that  there  was  justice  in  the  complaints  of  his 
customer,  and  that  several  boxes  of  heavy  boots  and  shoes  which  had 
been  packed  for  some  time  were  literally  swarming  with  the  insect  in 
all  stages  of  development.  This  was  the  first  time  that  he  had  over 
known  of  the  existence  of  such  a  peat. 

About  the  same  time  the  insects  were  found  in  numerous  leather 
houses  throughout  the  city  and  invaded  the  manufactories.  In  the 
summer  of  1885,  public  attention  was  called  to  the  pest  by  various  oral 
and  exafj^erated  accounts  of  a  "grub''  which  worked  unseen  in  the 
feioles  of  shoes,  reducing  them  to  mere  shells  which  crushed  into  frag- 
ments when  subjected  to  the  pressure  of  the  foot  in  wearing.  The 
GlohcDcmocn-at  and  other  dailies,  as  well  as  the  Leather  Oazette  con- 
tained articles  descriptive  of  the  damage,  but  none  suggested  satisfa^ 
lory  remedies. 

Keither  Mr.  Meier  nor  other  dealers  were  able  to  trace  the  introduc- 
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f  this  insect  fVom  any  particnlar  warehonse  or  tannery,  bnt  learned 
tanners  that  it  was  qnite  common  in  old  hides,  and  was  by  them 
I  "  the  dry  hide-worm." 

the  warehouses  and  manofaotories  the  insect  still  retained  its  par- 
T  for  undressed  leathers,  and  an  examination  at  once  shows  that  the 
and  heels  of  boots  and  shoes  are  more  liable  to  injury  thaa  the 
"8.  It  seems  probable  that  the  comparative  immunity  of  the  uppers 
» to  the  oily  dressing  used  in  the  finishing  processes.  They  do  not, 
irer,  entirely  escape,  for  occasionally  they  are  found  bored  by  the 
or  roughened  and  eroded  by  the  beetle. 

mSCOBDED  POtNTS  JSi  ITS  HABITS  Ain>  IVATDEAL  HISTOBT. 

e  its  other  congeners  this  species  has  been  known  in  the  past  to 
ipon  skins  and  hides,  and  to  be  particularly  found  about  rendering 
s.  We  have  found  it  in  association  with  D.  marmoraUis  under 
.0  bones  in  Kansas,  haye  reared  it  from  dry  entomolopcal  speci- 
in  Saint  Louis,  and  have  received  it  through  the  State  Depart- 
as  very  injurious  to  hams  in  Arizona. 

stwood  (lutroduotiou,  ftc,  vol.  i,  pp.  IST,  168)  quotas  Eirby  as 
rity  for  the  statement  that  the  larv»  were  found  in  some  speci- 
of  ^^  flexible  asbestos  called  Amianth,  and  which  they  had  per- 
id  in  various  directions,  undergoing  their  transformations  therein.'' 
en  remarks :  "  That  these  holes  were  not  made  metely  for  the  pur- 
>f  the  insect  becoming  a  pupa  therein  is  evident,  since  they  are 
^ry  particular  in  selecting  a  spot  for  this  purpose,  not  only  beoom- 
ipse  in  the  excuvics  of  the  animal  they  have  devoured,  but  even 
'  their  own  excrement.  Moreover  the  holes  were  of  various  sizes." 
»o  states-that  the  species  was  at  one  time  so  injurious  in  the  large 
varehouses  in. London  that  £2,000  was  olTered  as  a  reward  for  an 
kble  remedy,  but  without  any  being  discovered;  also  as  being  quite 
ous  to  cork,  an  entire  cargo  of  that  article  having  been  destroyed 
e  insect  feeding  upon  the  cork  as  well  as  upon  the  timbers  of  the 

:he  BntamologUfs  Monthly  Magazine  (London),  for  December,  1S84 
[^  p.  161),  Mr.  James  J.  Walker  gives  an  account  of  the  exceptional 
lance  of  the  species  around  the  bone-boiling  works  at  Queen  borough 
gland,  and  the  difidoulty  which  the  workmen«found  in  keeping  the 
»  out  of  their  houses,  to  the  woodwork  of  which  they  did  much 
ge.  A  thick  oak  plank  was  shown  him,  about  12  feet  long  by  1 
«rido,  reduced  to  a  perfect  honeycomb  by  the  ravages  of  the  Der- 
I  larvsB.  They  had  bored  into  the  solid  wood  to  pupate.  This  ia 
aly  recent  reference  to  the  wood-boring  habit  of  the  larva  which 
ecu  so  conspicuous  in  the  injury  which  it  has  done  to  the  boot  and 
trade. 

d  eggs  (Plate  YI,  Fig.  2  a)  have  not  been  noticed  on  the  shoes,  but 
a  lot  of  living  beetles  obtained  on  November  12  we  secured  eggs  on 
mber  10,  The  beetles,  together  with  a  number  of  larva),  were 
d  in  a  jar  with  some  sausage  and  some  bits  of  blotting-paper.  The 
were  thrust  in  between  the  layers  of  the  blotting-paper,  the  beetles 
rently  preferring  a  tight  crevice.  The  eggs  are  pure  white,  highly 
[icd,  nearly  cylindrical,  slightly  larger  at  one  end  than  at  the  other, 
ive  very  delicate.  They  are  2**"  long  by  0.5""  wide  at  the  thickest 
and  are  encircled  by  about  twenty  shallow  transverse  impressed 
• 
d  are  not  prepared  to  say  how  many  eggs  are  usually  dex>osited  bx 
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a  single  femala.  One  female  which  was  isolated  with  a  male  was  ob- 
served to  lay  He veu  teen  eggs  before  nhe  died,  and  another,  twenty-thrtsp 
^SS^  f  b^t  ^^is,  of  course,  cannot  be  taken  as  tlie  fall  nnmber.  Before, 
batching  the  eggs  swell  somewhat  at  the  larger  end  aud  the  formiiif; 
insect  is  plainly  seen  through  the  transparent  bhell.  The  eggs  hatch  in 
from'foar  to  seven  days. 

The  newly -hatched  larvae  are  very  pale,  almost  white  in  color,  are 
famished  with  long  hairs  at  birth,  and  are  quite  active.  In  a  few  hoars 
tbey  acquire  the  normal  brownish-gray  color  and  bury  themselves  in 
their  food.  They  crawl  with  considerable  rapidity,  moonting  smooth 
surfaces  with  ease,  apparently  excreting  from  the  anus  an  adhesive 
substance  which  prevents  them  from  falling.  In  the  breeding  jars,  with 
plenty  of  food  and  a  constant  temperature  of  from  68^  to  78^  F.,  tbe 
larvflo  cast  their  first  skin  in  firom  four  to  nine  days,  the  great  majority 
molting  at  seven  days.  Under  the  same  conditions  the  second  skm  was 
cast  at  from  four  to  seven  days,  the  majority  molting  at  six  days:  the 
third  skin  at  from  three  to  six  days,  the  majority  molting  at  five  oays; 
and  the  fourth  skin  at  from  three  to  six  days,  the  majority  molting  at 
five  days ;  the  fifth  skin  at  from  five  to  seven  days,  and  the  sixth  skin 
at  six  days.    There  are  thus  seven  larval  stages. 

The  fully-grown  larva  now  prepares  for  pupation,  by  forming  a  cavity 
in  the  substance  it  was  feeding  upon,  or  in  any  other  suitable  material 
near  by.  In  the  cavity  or  cell  thus  formed  we  find  the  motionless  larva 
in  a  curved  position,  loosely  covered  with  bittenoff  particles  of  the  sur- 
rounding material.  Besting  for  six  days  in  this  position,  the  last  larval 
skin  is  cast  and  the  pupa  state  (PI.  YI.,  Fig.  h)  assumed.  Under  un- 
favorable, {.  «.,  winter,  conditions  (November  and  December),  the  period 
from  hatching  to  the  assumption  of  the  pupa  state  has  been  as  brief 
as  forty-five  days,  and  the  pupa  state  has  lasted  fourteen  days. 

From  our  experience  with  other  specic^s  of  this  family,  Derwestidmjit 
is  plain  that  no  general  statement  as  to  the  duration  of  the  larva  state 
can  be  made.  Under  the  influence  of  a  very  warm  temperature,  hke 
that  of  Saint  Louis  or  Savannah  in  midsummer,  and  with  plenty  of  nour- 
ishing food,  we  are  convinced  that  it  may  become  only  a  matter  of  two  or 
three  weeks;  while,  on  the  other  hand,  with  an  insuf&cient  supply  of  food 
or  a  lower  temperature,  it  may  be  extended  for  several  years,  as  we  know 
from  our  experience  with  other  species  of  Dermestes^  and  with  siiecie^  of 
the  aUicd  genera,  Anihrenns^  Trogoderma^  Attagenu^  aud  Perimegatoma} 

The  work  of  the  larvse,  both  youug  aud  full-grown,  in  boots  aud  shoes, 
consists  in  boring  roand  smooth  channels  in  every  direction  through 
the  leather,  preferring,  as  previously  stated,  the  soles  aud  heels.  A  fa- 
vorite place  for  entering  the  shoe  is  in  the  angle  between  the  sole  and 
heel  or  in  the  crevice  between  the  upper  and  the  sole,  a  crack  of  some 
kind  seeming  to  be  necesi^ary  to  enable  them  to  get  sufficient  purchase  to 
commence  boring.  * 

The  full-grown  larva  (Plate  VI,  Fig.  2  &,  c)  is  a  thick,  hairy,  brown 
grub  about  13°*°^  long  and  one-fourth  as  broad.  It  tapers  somewbat 
from  the  thorax  to  the  anal  end,  which  is  bluntly  pointed  and  anned 
with  a  pair  of  thorn-like  projections.  There  is  a  pale  longitudinal  stripe 
down  the  back,  and  the  six  true  legs  are  long  and  strong  and  of  a  red- 
dish-brown color.  With  these  it  crawls  rapidly  with  a  quick,  darting 
motion,  dragging  the  hind  body  on  tbe  surface  over  which  it  is  passing* 
He  six  posterior  joints  are  each  armed  above  with  a  transverse  row  of 
retrorse  thorns,  the  purpose  of  which  is  difficult  to  surmise,  unless  it  iB  tiO 

*  See  Am.  NaiuralUt,  May,  1883,  p.  457. 


ffORT   OP   THE   ENTOMOLOGIST.  261 

^t,  wh^i  the  last  Bkift  is  caat,  the  soft  pupa  in  its  cell%  This  be- 
s  the  more  probable  as  the  thorns  oocnr  only  on  the  last  larval  skin, 
ire  not  found  previous  to  the  last  stage,  and  as  the  last  larval  skin 
shed,  anal  end  first,  into  the  opening  to  the  borrow  in  which  the 

is  formed. 

e  papa  is  sometimes  found  in  the  larval  burrow,  but  more  often  the 
^rowu  larva  leaves  the  leather  and  seeks  for  a  crack  in  the  box  or 

often  burrowing  for  its  length  into  the  i|oIid  wood.  In  the  ware- 
BS,  where  the  goods  are  boxed  up  in  soft  wood,  the  boards  are  often 
ed  by  these  burrows  made  by  larvsd  seeking  for  safe  places  for  pu- 
n.  This  instinct  of  self-preservation  is  necessary,  as  the  larv»  have 
dness  for  the  soft,  helpless  pupse  of  their  own  species,  even  when 
*  and  more  natural  food  abounds.  The  pupa  is  white  in  color  until 
t)efore  the  adult  insect  issues,  when  it  becomw  darker, 
e  duration  of  the  pupa  state  in  summer  is  unquestionably  shorteir 
we  observed  it  in  winter.  The  closely  related  Dermestes  lariariusj 
*ding  to  Dr.  Hom,^  remains  in  the  pupa  state  for  a  period  varying 
en  three  or  four  days  to  a  week,  or  even  more,  depending  principally 

the  warmth  of  the  locality."  It  is  probable  that  about  tiie  same 
ment  can  be  made  of  the  species  under  consideration  for  the  sum- 
months.  ( 

e  principal  occupation  of  the  adult  beetle  is  the  propagation  of  the 
es,  yet  it  also  is  a  leather  destroyer,  gnawing  and  scoring  the  sur- 
of  the  boot  or  shoo,  but  not  burrowing  bo<]&y  into  its  substance, 
beetles  (Plate  YI,  Fig.  2  x)  are  sluggish  in  cold  weather  and  at 
b,  becoming  aroused  and  active  by  light  and  warmth,  flying  by  pref- 
30  in  sunshine,  and  at  other  times  confining  themselves  to  the  use 
eir  legs,  with  which  they  run  very  rapidly.  Watched  in  the  vivarium, 
appear  to  have  a  delicate  sense  of  hearing,  as  on  the  approach  of 
lier  beetle  they  will  stretch  their  antennse  forward,  at  the  same  time 
Qg  the  front  part  of  the  body  as  high  as  their  short  legs  will  allow 
I.  They  feign  death  with  great  success  when  they  cannot  escape 
ire  in  any  other  way,  and  will  suffer  themselves  to  be  handled  for 
s  time  without  signs  of  life. 

le  beetle  (PI.  VI,  Fig.  2  fc),  varies  from  S""  to  12«»  in  length.  It 
mts  superiorly  a  rather  uniform,  brownish  or  grayish-black  appear- 
,  the  genenil  color  varying  somewhat  according  to  maturity.  In 
Dore  perfect  specimens  the  dorsal  surface  is  clothed  with  very  short. 
.  yellowish,  and  rufous  pubescence.  The  head  and  a  broad  bana 
)ch  side  of  the  thorax  are  more  thickly  covered  with  denser  and 
er  silver- white  hairs,  and  this  last  character,  together  with  a  minute 
B  at  the  inner  tip  of  each  elytron,  are  the  most  superficial  distin- 
hing  characters  of  the  species.  The  ventral  surface  is  closely  covered 

BUvery- white  pubescence,  as  with  most  of  the  species  of  this  genus, 
ries  of  lateral  spots  appearing  dark  by  the  absence  of  this  pubes- 
e.  These  are  so  distinct  in  miJpinuB  that  the  spedes  was  described 
nculatus  by  De  Geer.  The  anal  segment  has,  in  addition,  a  large 
ial  smooth  space,  and  the  penultimate  segment,  in  the  male,  has  a 
ial  smooth  space  in  which  is  situated  one  or  more  minute  spinous 
ts. 

LITIGATION  GBOWrma  OUT  OP  ITS  INJUSIES. 


be  following  statements  in  reference  to  the  causes  of  the 
ight  by  Einstein's  Sons  are  upon  Mr.  T^.  Einstein's  authority. 


suit 
^,  and 
^nre  them  as  such,  and  without  indorsementi  because  we  have  not 
rd  the  other  side. 


•  »*f«ic.  Knt.  S.»n..  Phila..  i  (l^VU-lHi^V  i*.  ^^K. 
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In  Jaly,  1884,  86  oa^ies  of  calf  boots  were  shipped  by  the  Common- 
wealth Boot  and  Shoe  Company,  of  Boston,  by  one  of  the  steamers  of 
the  Boston  and  Savannah  Steamship  Company,  to  A.  Einstein's  Soiu, 
of  Savannah.  They  were  held  at  the  Einstein's  establishment,  which  u 
exclusively  a  boot  and  shoe  store,  for  four  weeks,  and  were  returned  to 
Boston  in  August,  as  it  was  decided  that  they  did  not  come  np  to  sample. 
The  boots  were  examined  several  times  while  in  Savannah,  and  the  last 
time  on  the  day  before  shipment,  bat  no  insects  were  noticed  and  no 
evidence  of  their  work ;  nor  had  the  beetle  been  seen  or  heard  of  by  an; 
one  in  the  Einstein's  establishment.  On  their  arrival  in  Boston,  afttf 
a  journey  of  five  days  (and  they  may  have  remained  upon  the  wharves 
of  the  company  at  Savannah  a  day  or  more  before  shipment),  the  boots 
were  examined  by  the  president  and  treasurer  of  the  Commonwealth 
Company,  and  were  then  for  the  first  time  noticed  to  be  slightly  dam- 
aged by  insecta,  of  which  no  one  knew  the  nature.  On  arbitration  it 
was  decided  that  they  did  come  up  to  sample  and  they  were  reshipped 
to  the  Einsteins,'  the  steamship  company  giving  a  clean  bill  of  lading, 
notwithstanding  the  fact  that  the  invoice  stated  <<  damaged  by  bugs.'' 

The  goods  arrived  in  Savannah  the  second  time  during  the  first  we(dc 
in  September,  and  remained  on  the  wharf  four  days.  Before  being  re* 
moved  they  were  examined  by  Mr.  F.  Einstein  and  his  stockmen  and 
the  wharf  clerk,  and  were  found  to  be  swarming  with  adult  beetles  and 
full-grown  larvsB.  In  burrows  in  the  leather  were  cast-off  larvsd  skins 
of  large  size,  and  in  burrows  in  the  pine  wood  of  the  boxes  were  pupsB. 
They  wore  tlien  removed  to  the  store,  and  the  adult  beetles  come  ont 
through  the  wood  of  the  boxes  by  the  hundreds.  They  were  shown  to 
H.  Meyer  Bros.,  hide  dealers,  who  pronounced  them  to  be  genuine 
*<  Hide  Bugs."  A  paste,  known  as  ^^  Peruvian  Bug  Paste,"  was  appUed 
to  the  boxes,  which  were  tiien  removed  to  a  warehouse.  They  were 
examined  again  two  days  later  and  were  still  found  to  be  '^fbll  of  bugs.' 

They  were  then  thoroughly  treated  with  20  pounds  of  pyrethmffl 
bought  at  a  drug  store,  but  the  effect  of  the  application  was  not  no- 
ticed, as,  acting  on  legal  advice,  the  Einsteins  immediately  8hipx)ed  the 
boots  to  a  firm  of  correspondents  in  Boston,  instructing  them  to  hats 
them  overhauled,  repacked,  and  reboxed  and  sold  at  auction  as  dam- 
aged goods,  making  tbe  best  disposition  of  them  possible.    This  was 
done  (the  steamship  company  on  this  shipping  refusing  to  give  a  dean 
bill  of  lading,  but  entering  the  goods  as  ^'  damaged  by  hide  bugs"),  and 
by  the  sale  the  Einsteins  sustained  a  loss  of  $950,  including  all  expenses 
excepting  freight.    They  then  brought  suit  against  the  steamship  com* 
pany  for  damages  to  this  amount,  claiming  that  the  goods  became 
originally  infested  by  the  bugs  while  in  the  company's  charge.    They 
claim  that  the  company  carries  on  almost  every  trip  large  quantities  of 
hides  to  the  North ;  that  many  of  these  hides  are  insufficiently  poisoned 
and  must  be  infested  by  **  hide  bugs";  that  in  midsummer,  with  a  carry- 
ing trade  of  this  nature,  it  would  be  almost  Impossible  to  keep  the  wharves 
and  vessels  free  from  these  insects  on  account  of  their  tenacity  of  lif6 
and  tendency  to  work  into  cracks  and  crannies  and  keep  themselves 
hidden;  that  their  own  store  is  and  always  has  been  uninfested;  that 
the  insect  is  not  a  leather  pest  in  Boston,  and  that,  therefore,  the  bee- 
tles must  have  made  their  way  into  the  boxes  of  boots  either  while  they 
were  upon  the  company's  wharves  in  Savannah,  or  while  they  were  upon 
the  steamer  upon  their  first  return  to  Boston. 

At  the  time  of  the  present  writing  the  case  has  not  been  dedded. 
From  our  knowledge  of  the  Insect  and  from  what  fhcts  in  tilie  case  we 
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leen  able  to  learn,  as  well  as  from  the  history  and  habits  of  the 
3,  the  following  conclusions  seem  jostiflable: 
nless  careful  and  thorough  examination  should  prove  the  oon- 
the  presumption  would  be  that  the  insect  occurs  in  the  Boston 
es  and  warehopses,  as  no  reasons  appear  why  it  should  not 
Original  infection  may  have  taken  place  either  in  Boston  before 
3nt,  upon  the  original  trip  from  Boston  to  Savannah,  upon  the 
es,  or  while  the  goods  were  stored  in  the  Einstein  estaDlishment. 
he  exact  nature  of  the  damage  observed  upon  the  first  return  of 
ods  in  Boston  is  important,  as  if  there  was  evidence  of  full-grown 
Dr  of  pupsB,  the  infection  would,  presumably,  not  have  taken  place 
first  return  trip,  but  must  have  been  prior,  notwithstanding  the 
jed  freedom  of  the  goods  when  first  returned, 
he  first  infection  by  eggs  and  young  larv^  is  not  easily  detected, 
period  of  at  least  three  weeks  must  be  allowed  for  the  develop- 
n  numbers  of  full-grown  larvsB.  or  beetles  from  within  the  cases, 
he  leather  or  boot- feeding  haoit  is  exceptional,  and  our  experi- 
at  Washington  indicate  that  the  larva  forsakes  leather  for  most 
animal  substances.  The  inference  would,  therefore,  be  that  the 
would  not  readily,  either  as  larva  or  beetle,  forsake  hides  to  en- 
les  of  shoes,  ••  6.,  that  the  damage  would  be  of  slow  development 
than  sudden. 

IlEMEDIES. 

3n  this  insect  has  already  made  £ui  entrance  into  cases  of  boots 
Loes  it  will  not  be  a  difficult  matter  to  destroy  it  by  a  proper  use 
ulphide  of  carbon.  Of  course  it  would  be  preferable  to  thor- 
r  overhaul  the  contents  of  each  box  and  to  treat  the  boots  found 
infested,  with  benzine  or  some  other  efficacious  insecticide,  but 
this  cannot  be  done  without  too  great  expense  it  will  probably 
to  open  each  case  and  place  an  open  saucer  of  the  bisulphide  on 
the  contents.  The  liquid  will  volatilize  and  the  vapor  will  sink 
through  the  mass  if  the  box  be  tight,  and  will  kill  the  insects  in 
)urrows. 

reventive,  however,  will  be  of  greater  importance  than  a  remedy 
I  case,  and  of  prime  importance  in  the  more  Southern  manufac- 
or  in  such  warehouses  as  store  both  leather  or  dry  hides  and 
In  many  manufactories  must  occur  such  breeding  places  as  the 
bich  was  found  in  Mr.  Meier's  establishment  in  Saint  Louis.    All 

K\  the  late  spring  and  summer  the  clippings  and  scraps  from  the 
ops  were  gathered  up  day  after  day  and  dumped  in  a  conven- 
lace  in  the  cellar,  there  to  await  the  starting  of  the  furnace  fires 
autumn.  By  the  time  it  was  convenient  to  bum  it  this  mass  of 
leather  was  swarmin^r  with  insects  and  large  numbers  of  tlie 
moving  beetles  inevitably  escaped  and  lived  to  i)erpetuate  their 
n  all  parts  of  the  building. 

h  breeding  places  without  doubt  exist  in  almost  every  manu- 
y,  and  should  be  looked  for,  their  Uving  contents  destroyed  by 
me,  and  then  the  whole  pile  should  be  burned.  In  aoiithern 
ishments,  where  this  insect  is  known  to  exist,  there  will  be  no 
3  except  in  great  care  and  excessive  cleanliness.  Scrap  leather 
1  not  be  allowed  to  accumulate  in  any  part  of  the  building,  and 
les  brought  in  should  be  examined  and  poisoned  on  arrival.  Fre- 
examinations  of  stock  on  hand  should  be  made  if  there  is  any 
u  to  suspect  the  presence  of  the  beetle.    With  such  precautions 
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the  damage  of  the  Leather  Beetle  to  boots  and  shoes  can  be  avoided  in 
the  manufactoiy. 

In  the  case  of  transportation  of  made-up  leather  goods  by  transpor- 
tation companies  which  also  carry  hides,  it  devolves  npon  snch  com- 
panies to  exercise  the  same  degree  of  care  and  cleanliness,  as  they  arc 
otherwise  liable  to  lay  themselves  open  to  damages  payable  to  the  owu- 
ers  of  the  more  expensive  goods. 

DESOBIPTIVE. 

We  have  already  indicated  the  character  of  the  egg  and  the  dis- 
tingaishing  characters  of  tiie  mature  beetle.  The  pupa  (PL  VI,  Fig. 
h)  will  be  found  to  possess  no  characters  of  value  to  distingmsh  it 
from  that  of  allied  species.  It  is  very  difficult  also  to  separate  the 
larva  from  that  of  other  closely-related  species;  nor  have  the  species  of 
the  genus  been  sufficiently  well  studied  or  described  in  the  adolescent 
states  to  enable  us  to  point  out  what  differences  there  may  exist.  As  a 
beginning  in  this  direction,  and  because  no  detailed  description  of  this 
larva  has  been  published^  we  append  one : 

DXRME8TS0  YXJUPIKVS,— Mature  Zarra.— Average  length,  lA^**^ ;  greatest  diameter, 
3»n.     Saboylindiical,  tapering  both  ways,  but  more  snddenly  posteriorly.    Color 
above  at  the  interstioea  luteons-brown,  the  komy  plates  polished,  deep  ohestant- 
brown ;  a  medio-dorsal,'  rather  broad  line.    Ventrally  pale  j^eUowish-white,  exo€pl 
posteriorly,  where,  from  Joint  6,  the  dark  color  of  the  superior  surface  indosea  va 
spiracles  and  then  extends  more  and  more  beneath  until  from  joint  10  to  the  pseudo- 
pod  the  whole  inferior  surface  is  more  or  less  brown.    Legs  yellow ish-brown,  with 
dark- brown  chitinous  pieces  around  ezterisr  of  base  and  on  the  trochanters.    Pto- 
thorac&o  spiracles  on  a  lateral  fold  between  joints  1  and  2,  and  four  times  as  large  is 
the  others.    First  and  second  abdominal  spiracles  easily  detected  by  virtue  of  their 
being  upon  the  white  ventral  ground,  the  others  obscured  by  being  within  the  brown 
posterior  shade.    Head  above  dark  chestnut-brownj  opaque,  roughly  and  irregrdarly 
punctate,  with  numerous  small  tubercles  that  give  rise  to  hairs.    Between  the  sn- 
tenniB,  and  about  equidistant  from  them,  are  twowart-liko  protuberances.    Txopbi 
(PI.  VI,  Fiff.  2  e)  light  brown,  except  the  mandibles  and  the  rather  prominent  oo^i 
which  are  black :  a  space  around  the  ocelli,  connecting  with  an  anterior  border  and 
with  the  medio-dorsal  line,  is  light  brown:  ocelli,  6;  antennse  short,  3-jointed,  second 
joint  longest;  mandibles  robust,  with  three  sharp  teeth  at  their  tips,  which  are 
strengthened  by  thick,  chitinous  ribs;  maxill»  (Fjg.  2,/)  short,  with  two  terminal 
lobes,  of  which  the  interior  one  is  a  corneous  hook :  maxillary  palpi  very  short,  3- 
iointed ;  labium  (Fig.  2,  £)  quadrate,  corneous,  with  short,  3-1ointed  palpi.    Joint  lof 
body  is  as  lone  as  2  and  3,  and  it  is  also  distinguished  by  lacking  the  elevated  ridgei; 
its  whole  Bumbce  is  dotted  with  small  pilifcrons  tubercles,  which  are  much  more 
prominemt  near  the  lateral  and  the  autenor  margins.    All  joints  possess  a  straisht 
row  of  tubercles  along  the  posterior  margin  (Pi.  VI,  Fig.  2  d) ;  the  hairs  arismg 
from  them  are  very  long  and  directed  posteriorly ;  also  six  elevated,  transverse-diag- 
onal ridges,  from  which  arise  from  six  to  eight  coarse,  bristle-like  hairs,  which  are 
movable.    Joints  7  to  12,  inclusive,  differ  froui  the  others  by  each  possessing  in  ad- 
dition at  their  anterior  margin  a  sculpture  of  teeth-like  elevations,  varying  in  nam- 
ber  from  fifteen  to  seventeen,  and  pointing  backwards.    Besides  the  hairs  already 
mentioned,  which  are  dark-brown  on  tho  u])per  surface,  there  are  many  much  finer 
bairs,  which  arise  from  smaller  tubercles  scattered  all  over  the  space  between  the 
definitely  arranged  ridges.    The  eleventh  joint  is  further  distinguished  by  tht  poe- 
session  of  two  stout  and  pointed  horns,  directed  backwards  and  curved  upwarde  at 
their  tips.    The  very  small  terminal  subjoin t,  clothed  with  but  a  few  lone  hairst  ^ 
retractilo,  and  is  used  with  its  extensible  sticky  anus  as  a  psendopod.    All  the  early 
larval  forms  are  very  similar.    When  born  the  larva  is  almost  pure  white,  with  light 
brown  hai  ra ;  this  color  rapidly  changes  within  a  few  hours  to  the  normal  dark-brown, 
with  paler,  niedio-dorsal  stripe. 

The  diffcronces  between  the  young  and  adult  larva)  may  be  formulated  by  stating 
thiit  the  more  immature  larvas  are  somewhat  paler,  are  clothed  with  coniparativ^fly 
louser  and  fiuer  hairs,  and  principally  so  on  the  posterior  joints,  and  lack  the  pecoliar 
HcnTptnrn  of  t4»eth-like  projoctiouH  npoo  the  posterior  jointiS  7  to  12.  This  aoolptai* 
B>*Nt  tip|)AAr«i  with  the  siitn  molt  or  io  tbs  lant  latval  «tfi|{«. 
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THE  GAEDBN  WBB-WOEM. 

(Eurycreon  rantalis^  Guen.) 

Order  Lepidopteba;  Family  Pybalidjs. 

[Plate  VIj  Pig.  3.]  * 

'haps  tho  most  marked  insect  outbreak  of  the  year  has  4)een  the 
iratice  of  Ev/yorean  rcmtaUa  over  a  large  area  in  the  Ave  States  of 
s,  Missonriy  Kansas,  Nebraska,  and  Arkansas,  and  also  in  the  In- 
Territory.  It  has  attracted  a  great  deal  of  attention,  and  the  dam- 
[one  has  been  very  great  The  principal  crop  to  suffer  was  corn, 
k  replanting  was  necessitated  in  many  instances.  The  general  com 
for  the  year,  as  statistics  show,  has  been  larger  than  ever  before,  the 

f  haying  been  widely  extended ;  but  the  yield  per  acre  in  the  States 
WBS  reduced,  owing,  largely,  to  the  operations  of  this  insect. 
rycreon  rantalis  is  quite  a  wide-spread  species,  occurring  all  over 
Tnited  States.  It  has  been  captured  in  South  America,  and  the 
lal  description  of  the  species  was  from  a  specimen  from  Monte- 
».  It  is  also  a  very  variable  species,  and  has  been  variously  de- 
3d  under  the  names  of  criniaalU  by  Walker,*  of  oommums  by 
),t  and  of  oecidentalis  by  Packard.!  It  is  referred  to  the  genus 
jJiula  by  Guen^c,  and  Scapula  by  Walker,  but  properly  belongs  to 
rer's  more  restricted  genus  Eurycreon. 

e  moth  (Plate  VI,  Fig.  3)  has  an  average  expanse  of  18°^.  The 
ral  color  is  either  orange  or  reddish-yellow  inclining  to  buff^  or  more 
lonly  a  lighter  or  darker  shade  of  gray,  having,  in  certam  lights, 
r  a  copperish  or  greenish  reflection  very  similar  to  that  on  the  well- 
n  Cotton  Worm  Moth  {Aletm  xylina).  The  characteristic  markings, 
Lown  in  the  figure,  are  the  darker  reniform  and  orbicular  spots 
a  paler  shade  ^tween  them :  two  irregular  transverse  pale  lines, 
"aUy  relieved  by  darker  shade,  most  intense  posteriorly  on  the  an- 
'  line  and  basally  or  interiorly  on  the  posterior  line.  The  terminal 
\  may  be  either  paler  or  darker  than  the  ground  color.  The  mark- 
ire  very  variable,  however,  dark  specimens  (rantalis)  having  them 
ell  defined,  paler  specimens  {communis)  less  so,  while  in  others 
Isalis  [crinitaliSj  Led.])  the  anterior  line  and  inner  portion  of  pos- 
*  line  may  be  lacking.  Dasconalis^  Walker,  is  probably  but  a  dark 
men  amd  should  be  added  to  the  synonymy. 
e  Larva,  which  seems  to  have  been  unknown  prior  to  1873.  when  we 
I  manuscript  notes  and  descriptions  of  it,  is  also  somewnat  varia- 
1  color,  being  either  pale  or  dark-yell»w  or  even  greenish-yellow. 
Diarkea  with  rather  distinct  jet-black  piliferous  spots,  as  illustrated 
e  figure.  In  the  better-marked  specimens  there  is  a  quite  distinct 
double  line  along  the  middle  of  the  back  and  a  single  one  at  the 
r  side.  The  pililerous  spots  are  also  more  or  less  ^tinctly  re- 
d  by  a  pale  border. 

e  pupa  (PI.  VI,  Fig.  3  d)  is  of  the  normal  brown  color  and  charac- 
csd  by  the  tip  of  the  body  having  two  prominences,  each  ftimished 
three  stout  short  spines. 

*  List  of  Lep.  Ins.  in  Brit.  Mus..  part  xvifi,  Pyralides,  p.  798  (1860). 
t  Canadian  EnUmologiBty  voL  Ylii,  p.  99,  May,  1876. 
t  Ann.  Lyo.  Kat.  Hist.,  1873,  p.  861. 
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FORMER  INJURIES. 

This  species  has  not  before  been  prominently  treated  of  as  a  xridc 
spread  injurious  insect,  though  it  has  done  a  certain  amount  of  damai;* 
in  times  past.  In  1873,  we  observed  it  feeding  in  great  numbers  for 
miles  along  the  Keosho  Yalley,  in  Southeastern  Kansas,  skcletoniziug 
the  leaves  of  Helianthus,  Ambrosia,  Amarahthus,  beets,  potatoes,  and 
otker  garden  plants. 

In  June  and  July,  1880,  it  again  appeared  in  injurious  numbers  in 
parts  of  Kansas,  and  Prof.  F.  H.  Snow  wrote  a  short  account  of  it  for 
the  issu^  of  the  Lawrence  (Kansas)  Daily  Journal^  of  July  28, 1880  (re- 
printed in  Psvchej  III,  p.  127),  in  which  he  gave  a  short  description  of 
the  larva,  and  stated  that  it  fed  on  sweet  potato,  alfalfa,  beets,  peas, 
Pig-weed  {Amarantus)^  and  Purslane  {Portulaca), 

According  to  a  correspondent  of  the  Department  in  Beno  Gonnty, 
Kansas,  it  was  extremely  injurious  in  his  locality  in  1880  to  sorghmn, 
corn,  millet,  and  garden  vegetables. 

After  its  occurrence  in  1880,  Prof.  E.  A.  Popenoe,of  the  Kansas  State 
University,  published  an  article  in  the  Second  Quarterly  Report  for 
1880  of  the  Kansas  State  Board  of  Agriculture,  which  gives  the  best 
published  account  of  the  insect  up  to  that  time,  and  in  which  the  larva, 
pupa,  and  imago  are  described  with  sufficient  care  to  obviate  fhrther 
detailed  description  here.  The  cremastral  characters  of  the  pupa  (PI. 
VI,  Pig.  3,  e)  which  we  have  indicated,  are  characteristic,  and  any  fnller 
description  of  the  larva  should  be  comparative,  and  especiallv  with 
other  allied  larvte  like  tiiat  of  Botys  nuw'culentaj  G.  and  B.,  which  very 
closely  resembles  it. 

June  27, 1881,  we  received  two  larva  of  rantalis  from  Mr.W.  0.  Lang, 
of  Maiden,  Mo.,  with  the  statement  that  the  species  did  great  damage 
to  Gotten,  and  the  same  month  it  was  received  froih  Lamar,  Mo.,  as 
damafj^ne;  com  and  garden  crops. 

One  of  our  correspondents,  Mr.  W.  G.  Bobinson,  or  Bosston,  Cook 
Oounty,  Texas,  more  observant  than  others,  has  noticed  the  same  worm 
for  the  last  ten  years  in  his  county,  where  he  states  that  it  appears 
yearly  to  a  limited  extent,  feeding  principally  on  the  "  Kerlcss  "  weed 
{Amarantus),  but  that  1885  was  the  first  season  in  which  he  had  known 
it  to  do  any  damage  to  the  cotton  crop. 

LOCALITIES  OF  BAMAGS  IN  1885. 

The  first  report  of  damage  done  by  this  insect  the  present  year  waa 
received  June  22,  from  J.  M.  Altoflen,  of  Independence,  Montgomery 
Oounty,  Kansas,  and  from  that  time  until  late  in  July  we  were  in  coo- 
stant  receipt  of  letters  concerning  it.  Specimens  were  received  from 
the  following  localities:  Texas:  Cook,  Erath, Denton  and  Hopkins  Conu- 
ties;  Arlcansas:  Crawford  County :  Mmouri:  Jasper  and  Vernon  Coun- 
ties; Indian  Territory:  Colbert  and  Econtuchkau  Seminole  ]Nation,and 
Vinita,  Cherokee  Nation ;  Nebraska:  Lancaster  County ;  Kansas:  Cop- 
ley, Montgomery,  Coffey,  Labette,  Cherokee,  Crawford,  and  Neoslio 
Counties.  Prof.  F.  H.  Snow,  in  the  report  of  the  Kansas  State  Board 
of  Agriculture  for  the  month  ending  June  30, 1885,  states  that  no  less 
than  thirty-five  counties  reported  more  or  less  damage  from  this  insect. 
Those  reporting  the  heaviest  damage  were  all  situated  in  the  soath- 
eastern  quarter  of  the  State,  and  were,  excluding  the  seven  already 
mentioned,  Allen,  Bourbon,  Onautauqua,  Blk,  Greenwood,  Harper,  Har- 
vey, McPherson,  Keno,  Sedgwick,  Sumner,  Wilson,  and  Woodson,  tbir- 
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teen  in  ail.  The  remaining  fifteen,  which  reported  slight  damage,  were 
Anderson,  Barber,  Bntler,  Ohase,  Ellis,  Finney,  Ford,  Lyon,  Marion, 
Pawnee,  Pratt,  Bice,  Saline,  Stafford,  and  Wyandotte. 

FOOD-PLANTS. 

There  is  no  question  but  that  the  preferred  food  of  this  species  is  the 
foliage  of  plants  of  the  genus  Amarantus^  called  in  different  parts  of  the 
country  Amaranth,  Pig- weed,  and  Oareless  weed  (corrupted  into  "  Kcr- 
less  weed  ^  or  "  Eiarless  weed'').  This  was  very  noticeable  In  our  obser- 
vations of  1873,  and  its  next  preference  seemed  to  be  Purslane.  Pro- 
fessor Sdow  also  mentions  Lamiys  Quarter  (also  Called  ^^  Pig- weed"  Che- 
nopodium)^  as  a  favorite  food-plant.  Prof.  0.  £.  Bessey,  writing  from 
Lincoln,  ik^ebr.,  August  11,  mentioned  an  unusual  abundance  of  these 
larvss  upon  Amarantm  retroflexus  and  A.  bliioides.  Another  correspond- 
ent mentions  finding  them  the  present  year  upon  the  common  Oockle- 
burr  {Xa/nthium  strumarium)^  but  this  was  probably  due  to  their  exces- 
sive abundance  and  want  of  proper  food.  This  also  is  probably  the  case 
with  the  common  Burdock  (jKMwiea?),  which  is  mentioned  by  another  cor- 
respondent. Professor  Popenoe  {loo,  cit)  mentions,  among  the  weeds 
injured,  Amarantus  alba^  Chenopodium  alburn^  AmbroHa  trifida,  Apooy- 
num  eannabiwumj  and  Orindelia  squarrosa.  He  also  mentions  the  fact 
that  they  ii\jured  a  bed  of  scarlet  verbenas. 

The  cultivated  plants  injured  during  the  year,  according  to  our  own 
correspondents,  are  as  follows:  Oom,  cotton,  cabbage,  cucumber,  melon, 
sqnash,  pumpkin,  sweet  potato,  Irish  potato,  egg-plant,  tomato,  beets, 
bean,  pea,  red  clover,  alsike,  alfalfisi,  orchard-grass,  timothy,  meadow 
oat  grass,  millet,  and  apple-tree  leaves. 

Thos  it  appears  to  be  able  to  feed  on  almost  any  plant  commonly 
grown  in  truck  gardens,  and  upon  a  variety  of  forage  plants.  No  one 
has  mentioned,  in  fia<^t,  any  plant  upon  which  it  will  not  feed.  Profes- 
sor Snow,  in  the  article  just  cited,  gives  the  following  food-plants  ad- 
ditional to  the  above:  Flax,  tobacco,  sugar-cane,  castor  beans,  lettuce, 
and  onions. 

The  species  has  been  very  generally  referred  to  as  the  **  Web-worm," 
but  as  this  is  a  very  comprehensive  term,  we  have  called  it  the  '*  Garden 
Web- worm,"  as  a  means  of  distinguishing  it  firom  the  many  other  Web- 
wormii,  most  of  which,  however,  occur  on  shrubs  and  trees. 

HABITS  AND  NATUEAX  HISTOBY.    , 

The  full  natural  history  of  the  species  has  not  vet  been  made  out 
The  eggs  have  not  been  described,  the  method  of  hibernation  is  not 
I>08itively  known,  and  the  number  of  annual  generations  has  not  been 
carefully  determined.  Some  of  these  gaps  we  would  have  endeavored 
to  fill  up  the  present  year  but  that  wo  were  much  away  from  the  office. 

Number  of  annual  Oenerations,"^From  our  own  observations  and  from 
what  we  have  been  able  to  learn  from  our  corresi)ondents,  the  first 
brood  of  moths  is  noticed  from  May  1  to  May  7  in  Texas,  fh)m  May  2i 
to  May  25  in  Missouri,  and  from  May  20  to  June  6  in  Kansas.  If,  as  is 
altogether  likely,  the  insect  hibernates  as  a  moth,  then  this  May  brood 
may  be  considered  as  a  second  brood  of  moths,  and  as  the  adult  off- 
spring of  the  hibernating  individuals.  The  larvse  of  the  May  brood  of 
moths  are  noticeable  (i.  0.,  ftdl  grown  in  numbers)  from  May  25  to  June 
1  in  Texas,  from  June  10  to  June  18  in  MisHOuri,  and  from  June  7  to 
June  15  in  E!ansas.    Another  brood  of  moths  (the  adults  of  the  destructr 
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ive  brood  of  worms)  was  noticed  June  26  in  Texas,  July  10  in  Missouri, 
and  Jalj  1  in  Kansas.  The  offspring  of  this  last  (third)  brood  of  moths 
were  nowhere  noticed  as  injorious. 

The  worms  were  reported  in  small  numbers  Jaly  15  firom  EanJBa& 
Angnst  11  fhH-grown  larvse  were  reeeived  from  Nebraska,  from  wkich 
State  they  had  not  before  been  reported,  and  it  is  possible  that  these 
individaals  were  the  offspring  of  a  fourth  orood  of  moths.  More  proba- 
bly, however,  circumstances  being  apparently  less  favorable  to  their 
rapid  increase,  they  were  the  retanLed  third  brood  of  worms. 

The  statements  which  we  have  just  made  have  only  a  general  bear- 
ing, and  the  same  confusion  •f  generations  was  noticed,  in  all  localities 
where  the  insect  occurred  abundantly,  which  is  always  noticeable  in 
the  undue  development  of  any  species.  Larvsd  of  all  sizes  were  work- 
ing together  in  Texas,  and  what  we  take  to  be  the  third  brood  of  moths 
was  flying  before  many  of  the  second  brood  of  larvse  had  ceased  to 
work.  From  the  facts  at  hand  it  may  be  safely  concluded  that  there 
are  normally  four  or  five  annual  generations,  and  x)ossibly  one  or  two 
more  under  favoring  circumstances.  Dr.  J.  J.  Kackley,  of  Ghetopah, 
in  writing  to  Professor  Snow,  says:  "  •  •  •  But  few  of  the  webs 
contain  more  than  one  inhabitant.  I,  therefore,  do  not  think  they  an 
gregarious  in  their  habits,  but  the  force  of  numbers  drives  them  to 
limited  space.  The  wheat  and  oats  appear  to  be  exempt  from  their 
ravages,  and  this  may  be  accounted  for  in  consequence  of  the  blades  at 
this  time  being  well  lifted  from  the  ground,  as  they  are  rarely  found 
feeding  upon  the  leaves  of  plants  more  than  12  or  15  inches  from  the 
root.  When  the  top  of  the  corn-plant  is  above  this  height  the  central 
portion  escapes,  and  the  worms  confine  their  mischief  to  the  lower 
blades  of  the  stalk.  These  lose  their  green  luster  and  wither,  remain- 
ing sickly  and  pale;  but  at  the  same  time  the  head  is  pushing  forward 
in  vigorous  growth,  and  does  not  succumb  to  death  like  the  younger 
plants  of  smaller  stature.    •    •    •'^ 

Professor  Popenoe  gives  the  following  account  in  the  1880  article  al- 
ready cited : 

^<  The  following  x)oints  in  its  history  are  the  partial  result  of  my  stady 
of  this  insect  Although  I  made  carefiil  search  for  the  egg,  I  failed  to 
discover  it  in  9i%u^  but  it  is  without  doubt  deposited  on  the  lower  side  of 
a  leaf,  •r  low  down  among  the  bases  of  a  cluster  of  leaves,  as  newly- 
hatched  larvsB  are  found  in  both  these  situations,  from  which  they  soon 
wander  to  other  parts  of  the  plant.  As  soon  as  it  [the  larva]  begins  to 
move  about,  it  begins  to  spin  the  web,  and  this  is  increased  in  extent 
as  the  movements  of  the  larva  are  extended.  It  is  very  active  in  iJl 
stages  of  growth  as  a  larva,  and  springs  aside  quickly  when  touched, 
sometimes  throwing  itself  into  a  coil,  but  more  often  running  rapidly 
away.  At  least  in  early  life,  the  larva,  when  ttirown  off  a  leaf,  will 
hang  by  a  thread  of  silk.  In  case  a  single  leaf  is  of  sufficient  size,  as 
in  the  sweet  potato,  the  well-grown  larva  is  generally  found  on  the  up- 
per side,  in  a  shelter  formed  by  drawing  partly  together  the  edge  of  the 
leaf  by  the  silk  of  its  web.  In  this  shelter  it  is  usually  found  at  rest 
during  the  day,  hanging  by  its  feet,  back  downward,  to  the  lower  sur- 
face of  the  web.  In  other  plants,  several  leaves  may  be  drawn  together 
for  a  place  of  concealment.  It,  indeed,  the  larvse  are  not  imrtially 
gregarious,  they  are  at  least  not  disturbed  by  proximity  to  each  other, 
as  several  may  be  found,  at  times,  in  a  common  web,  although  I  believe 
this  is  exceptional.  As  they  are  forced  to  move  to  new  parts  of  the 
plant  for  frash  food,  their  webs  are  extended,  until  finally  the  entire 
plant  is  covered.    The  young  larva  devour  only  the  surfiauM  ftnd  sub- 
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stanoe  of  the  leaf  en  the  side  where  they  are,  leaying  the  yeins  and  the 
opposite  epidermis  untouched,  producing  a  ^  skeleton '  leaf.  As  they 
^row  older,  however,  they  devour  all  portions  of  the  leaf,  and  often  eat 
^so  the  petioles  and  tender  stems.  Opportunity  has  not  been  given 
to  determine  the  exact  length  of  the  larval  life  of  this  insect,  but  judg- 
ing from  observations  made,  this  cannot  greatly  exceed  a  week.  Par- 
ties living  in  the  region  where  the  insect  was  present  in  great  numbers 
pve  ten  days  as  the  length  of  the  time  Ia  which  the  chief  destruction 
wskS  accomplished.' 

On  attaining  its  full  growth  the  wotm  spins  up,  amid  the  debris  on  the 
^und  at  the  base  of  the  plant,  in  a  delicate  brownish  cocoon  of  irreg- 
olar  shape,  and  transforms  to  pupa,  in  which  state  it  remains  from  one 
to  two  weeks. 

NATURAL  ENEMIES. 

There  is  little  to  say  under  this  subhead.  From  our  correspondents 
it  would  appear  that  an  occasional  lady -bird  (species  not  determined) 
iesferoys  it,  while  various  ground-beetles  (genus  Harpalus  and  Calosoma) 
also  feed  upon  it.  Professor  Popenoe  (U>e.  cit)  states  that  he  has  bred 
n  Ta^ina  from  it,  and  is  under  the  impression  that  ^^  this  parasite  is  or- 
iinarily  present  in  sufficient  force  to  be  a  considerable  check  upon  the 
increase  of  the  caterpillar,"  as  he  had  seen  frequent  evidence  of  the  lat- 
ter being  parasitized.  For  the  rest,  it  will  find  enemies  in  all  the  com- 
tnon  predacious  inseets  in  the  regions  where  it  abounds^  The  insect  is, 
disoj  less  abundant  where  poulti^  have  the  run  of  the  garden. 

BBHEDIES. 

Th^  only  remedies  that  seem  to  have  given  satisfaction  (though  there 
Is  abundant  opportunity  fbr  further  experimentation)  are  the  arsenical 
[>oisons.    Of  these  London  purple  and  Paris  green  are  the  chief  forms 
used,  the  former  being  the  cheaper  and  preferable  on  account  of  its 
Qolor.    We  understand  that  it  can  be  readily  obtained  in  accessible 
towns  in  Kansas  for  8^  cents  per  pound  by  the  barrel.    This  poison  can 
be  distributed  in  any  one  of  the  various  ways  that  have  been  described 
in  our  several  reports.    The  method  most  satisfactory  and  the  particu- 
lar method  will  depend  on  the  particular  crop  to  be  protected.    In  broad 
grain  and  cotton  Udds,  where  the  exigencies  of  the  case  warrant  the 
expenditure,  there  is  no  better  method  than  by  the  use  of  the  barrel  •r 
tank  pump,  with  the  cyclone  nozzle,  figured  and  described  in  our  re- 
ports for  1881-'82,  and  18S3.    A  simpler  method  is  to  mount  an  open 
barrel  in  a  cart  and  employ  one  or  two  men  with  a  fountain  or  aqua- 
palt  pump  to  spray  broadcast  on  either  side.    A  greater  amount  of 
ground  can  be  gone  over  in  this  way  than  in  any  other,  and  if  care  be 
taken  to  use  sufficiently  fine  spraying-nozzles,  that  will  not  clog,  this 
method  will  give  great  satisfaction  as  being,  all  things  considered, 
the  cheapest.    In  limited  areas  or  gardens  the  poison  may  be  silted  dry. 
The  fact  that  the  worms  surround  themselves  with  more  or  less  of  a 
veb  does  not  in  the  least  protect  them  from  the  poison,  and  they  are 
readily  klled,  as  shown  by  the  results  of  experiments  tried  in  Kansas 
this  season.    We  may  quote,  as  an  evidence  of  the  good  to  be  accom- 
plished by  poisoning  in  the  simplest  and  crudest  way,  from  an  article 
by  M.  E.  Grant,  of  Crawford  Oonnty,  E^ansas,  republished  from  the 
Otrard  Press  in  the  Beport  of  the  Kansas  State  Board  of  Agriculture 
for  the  month  ending  June  30, 1885,  p.  17 : 

We  have  learned  this  monuiig  of  a  plan  used  bv  one  of  onr  enterpnibing  farmer^ 
tf  this  looality  to  kill  these  pests.    He  is  using  Pans  gieen,  jdissolying  it  in  hot  watec^ 
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and  aj^plying  it  with  an  ordinary  sprinkler.  The  pro|M>rtion  he  nsea  is  ahont  a  table- 
Bpooninl  of  Paris  green  to  one-half  gallon  of  water.  Yesterday  he  had  nine' men  at 
work  in  his  field  with  sprlnklius-pots.  and  they  went  over  about  50  acres  of  oon. 
He  has  one  man  drive  through  the  field  with  a  water-tank  or  barrels  of  water  in  » 
lumber  wagon,  and  the  rest  of  the  men  with  sprinkling-pots  to  sprinkle  each  hill  with 
this  solution  of  the  Paris  green.  He  pats  seiJing-wax  on  the  sprinkler  of  the  can,  so 
as  to  close  up  all  the  holes  except  about  a  dozen  in  the  center,  thus  avoiding  a  waste 
of  the  solution  on  too  much  of  the  ground  around  the  hill,  and  throwing  the  stream 
directly  on  the  plant.  He  tells  us  that  this  plan  is  vei^  successful,  and  Kills  most  of 
the  worms  within  a  half  hour  after  it  is  applied,  and  what  few  worms  are  left  appear 
to  discontinue  their  work. 

A  sixDple  method  which  was  pnt  into  operation  by  one  of  oar  cone 
spondents,  Mr.  Jacob  Nixon,  of  Eello[i:g,  Oowley  Ooanty,  Kansas,  and 
which  might  prove  of  some  avail  where  the  worms  are  namerous,  is  de- 
scribed as  follows : 

I  attached  a  oraoker-box  lid  to  the  forward  cross-piece  on  my  cultivator  framee 
by  wire  and  staples,  forming  a  hinge.  This  is  raised  by  the  com,  and,  swinginj^, 
strikes  the  next  nill  in  a  nearly  vertical  position.  Jarring  the  worms  to  the  gronnil, 
where  they  are  covered  by  the  dirt.  I  did  not  stop  to  see  whether  tbe  larger  onea 
burrowed  out,  but  I  know  that  I  cleaned  them  ont  fast. 

THE  DAEK-SIDBD  OXJT-WOBM, 

(AgroUa  mesaariaj  Harr.) 

Order  Lbpidoptbba;  Family  Nootuidjb;. 

[Plate  VH;  Kg.  1.] 

INJURY  TO  ONIONS— NBW  HABIT. 

This  insect  was  treated  of  in  our  last  annaal  report  (p.  290)  under  the 
goueral  head  of  Cabbage  Cnt- worms,  and  is  here  reiigored  and  .men- 
tioned because  of  its  appearance  the  past  summer  in  enormous  numbers 
in  the  onion  fields  of  Orange  County,  New  York. 

Our  first  intimation  of  the  existence  of  this  pest  was  through  letter 
and  specimens  received  June  11,  from  Hon.  Q.  W.  Greene,  of  Goshen, 
in  which  he  stated  that  the  worm  was  destroying  the  onion  crop  in  hifl 
vicinity  and  threatened  extinction  to  a  large  and  growing  industry. 
The  annual  value  of  the  crop  in  the  vicinity  of  Goshen  alone  he  stated 
to  be  half  a  million  dollars. 

Mr.  John  B.  Smith,  and  Mr.  Thomas  Bennett,  a  practical  gardener  of 
Newark,  whom  wo  had  engaged  for  a  short  time  to  perform  certain  prac- 
tical experiments  with  insecticides,  were  sent  to  Goshen  to  study  the 
facts  and  surroundings,  and  in  obedience  to  a  request  from  Mr.  Greene 
we  sent  him  a  letter  for  publication  giving  him  such  knowledge  as  we 
then  possessed  on  the  subject,  and  quoting  our  general  recommenda- 
tions for  the  destruction  ol'  Gut-worms,  as  given  in  our  last  annual  re- 
port (pp.  29S-300). 

HABITS  AND  NATXTBAL  niSTOBT. 

It  will  be  seen  from  what  we  stated  of  this  insect  in  oar  last  annnal 
report  (p.  290)  that  it  is  a  very  wide-spread  species,  occarring  from  the 
Pacific  to  the  Atlantic,  as  far  north  as  Quebec  and  as  far  south  as  Mis- 
souri, and  that  so  far  as  we  then  knew,  it  had  the  normal  habit  of  the 
group,  i.  0.,  was  single-brooded,  the  moths  occurring  daring  July  and 
August^  aftor  a  duration  in  the  pupa  state  of  a  month  or  more.   Ibis 
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ooonnt  of  its  natnral  history  was  based  npon  obserrations  made  in  Illi- 
iois  and  Missouri,  and  we  were  mncli  interested  in  ascertaining  whether 
here  would  be  any  departure  from  these  habits  in  New  York,  especially 
Q  reference  to  the  speoieB  being  single  or  double  brooded,  as  much  of 
he  efficacy  of  any  practical  recommendations  would  depend  upon  the 
ocal  facts. 
We  therefore  made  every  effort  to  ascertain  the  facts  in  the  case,  and, 
n  the  supposition  that  there  mic^ht  be  a  second  generation  of  worms,  we 
lad  Mr.  Smith  pay  two  other  visits  to  Goshen,  one  early  in  September 
ud  one  early  in  October,  with  a  view  of  making  additional  observa- 
ions.  Our  office  notes  show  that  nearly  fiill-grown  larvae  were  received 
rom  Ooshen  on  June  18  and  26,  from  the  onion  patches,  and  that  addi- 
ional  larvad  were  received  July  24  and  30  from  Trenton,  N.  J.,  where 
bey  had  been  feeding  on  cabbage. 
The  moths  from  the  first  lot  of  larv»  (from  Goshen),  issued  July  26, 
6,  and  29,  while  those  from  the  second  lot  (from  Trenton)  made  their 
.ppearance  August  11, 17, 18,  and  28.  A  few  pupsB,  obtained  the  first 
reek  in  September,  gave  out  the  moths  September  8,  9,  and  10.  This 
orresponds  very  well  with  our  previous  experience,  the  more  northern 
fttitude  accounting  for  the  somewhat  later  appearances  in  New  York 
han  in  Illinois  and  Missouri. 
At  Goshen  all  the  larvsB  had  apparently  transformed  by  September  2, 
he  date  of  Mr.  Smith's  second  examination.  This  second  visit  was 
indertuken  in  consequence  of  a  rox)ort  that  a  second  brood  of  worms 
lad  made  its  appearance  and  was  damaging  the  neighboring  oat  fields ; 
mt,  as  it  turned  out^  this  report  arose  from  the  presence  of  the  Army 
iVorm  {Lencania  umpunota)  in  the  oats.  The  onions  had  ripened  and 
vere  largely  gathered,  many  fields  having  been  replanted  in  com,  oats, 
)r  turnips  in  consequence  of  the  damage  done  to  the  onions  by  the 
irorms.  A  more  careful  search  through  the  onion  fields  showed  no 
tiacee  of  the  eggs,  larvie,  or  moths,  but  by  digging  he  found  a  few  pupse 
inclosed  in  earUiem  cdls  some  4  inches  below  the  surface  6f  the  ground. 
riiey  were  very  scarce  and  he  found  no  empty  shells  to  indicate  that 
they  had  been  more  abundant.  The  probabilities  are  that  a  vast  ma- 
iority  of  the  larvro  fell  a  prey  to  Tachina  iiies,  the  eggs  of  which  were 
Qoticed  on  a  very  large  propoilion  of  the  larva3  in  June. 

A  further  examination  at  the  beginning  of  October  failed  to  reveal 
iny  traces  either  of  eggs,  larva,  pupa^,  or  motha  in  the  vicinity  of  the 
^vaged  onion  fields,  save  a  few  empty  pupse  shells  in  the  same  locality 
(7 here  the  pup»  were  found  in  September.  There  had  been  at  this  time 
1  frost  severe  enough  to  form  ice,  and  it  is  safe  to  presume  that  the 
season  for  the  development  of  the  species  had  at  that  time  ceased. 

From  the  experience  of  the  year  it  is  evident  to  our  mind  that  there 
was  no  second  generation,  and  that,  therefore,  the  previous  observa- 
tions in  the  West  have  been  confirmed  on  this  point.  Both  Mr.  Smith's 
examination  and  our  own  ofBce  notes  are  entirely  negative  in  throwing 
further  light  on  the  method  of  hibernation,  and,  as  we  know  from  our 
former  experience  that  the  full-grown  larvae  are  found  early  enough  in 
the  season  to  injure  the  buds  of  fruit  trees — the  best  evidence  that  they 
We  hibernatea — and  as  the  larval  hibernation  is  by  far  the  most  com- 
moa  among  the  Gut-worms,  we  are  still  of  tlic  opinion  that  the  species  so 
Mbornates  as  a  rule,  even  in  Kew  York  State. 

This  does  not,  however,  preclude  the  hibernation  of  some  of  the  later- 
^veloped  moths,  and  the  fact  that  neither  moths,  eggs,  nor  young  larvcd 
^016  found  in  October  must,  we  think,  be  explained  on  two  grounds,  (1) 
^tber  limited  and  insufiicient  search,  or  (2)  their  occurrence  in  adjacent 
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localities  or  on  other  plants.  There  are  no  fixed  rales  which  can  always 
be  depended  on  in  the  life  habits  of  these  insects,  as  exceptional  oceor* 
rcDces,  such  as  this  wide-spread  iivjnry  to  oniems  aronnd  Q^hen,  areyeiy 
probably  dne  to  exceptional  conditions.  Thns,  while  the  normal  habit 
may  be  to  hibernate  in  the  larva  state,  exceptional  climatic  conditioDS 
may  bring  about  an  exceptional  hibernation  of  the  moths.  This  wonU 
seem  to  have  been  the  case  in  this  instance,  more  especially  as  the  land 
in  which  they  occurred  has  for  the  last  few  years  been  planted  to  onioDs 
season  after  season.  Unless  the  onion  fields  were  allowed  to  get  qaito 
weedy  in  the  fall  (which  is  not  the  case)  the  larvsB  could  not  well  develop 
so  as  to  hibernate  in  any  quantities  in  the  fielcL  and  the  methods  of  calt^ 
ure,  as  well  as  the  condition  of  the  larvte  in  June  and  their  absence  iu 
October,  all  point  to  spring  hatching.  The  worms  had  not  been  seen  be- 
fore, and  the  moths  most  probably  concentrated  on  the  fields  in  the 
spring.  We  have,  however,  no  records  of  captures  of  the  mollis  later 
than  September  10. 

We  regret  not  to  be  able  to  give  a  description  of  the  eggs  or  of  the 
place  of  oviposition,  but  it  is  not  at  all  improbable  that  they  are  laid 
on  many  difterent  plants  or  even  upon  shrubs  which  the  larvss,  on  hatch 
ing,  abandon. 

BEMSBIES. 

In  our  last  report  the  subject  of  remedies  for  On  t- worms  was  considered 
in  a  general  way  as  applying  to  all  of  the  Bx>ecies  there  treated  of,  and  in 
this  particular  case,  the  circumstances  being  more  or  less  peculiar,  oar 
general  recommendations  must  be  somewhat  modified  to  suit.  We  have 
said  nothing  about  the  peculiar  conditions  connected  with  this  Goshen 
outbreak,  nor  have  we  mentioned  the  remedies  tried  by  the  opion-giow- 
ers,  as  these  are  described  both  by  Mr.  Smith  and  Mr.  Bennett  in  their 
reports,  which  follow. 

We  believe  that  the  crop  can  be  grown  succcssfiilly  even  in  a  marked 
cut- worm  season  by  adopting  the  following  measures : 

As  a  preventive  we  wouia  treat  the  land  early  in  spring  with  a 
mixture  of  lime  and  ashes  (preferably  wood  ashes) .  This  mixtiue  should 
be  spread  lightly  over  the  land,  after  plowing,  and  harrowed  in. 

If,  after  the  seed  is  sown  and  the  plants  have  begun  to  come  up,  the 
worms  still  appear  and  threaten  damage,  we  would  employ  the  poisoned 
ball  system  described  on  pages  209  and  300  of  our  last  annual  report. 
This,  in  brief,  consists  in  placing  along  the  rows,  at  a  distances  of  15  or 
20  feet  apart,  small  bunches  of  fresh-cut  grass  or  other  green  plant  (cab- 
bage leaves  where  available),  which  have  been  previously  sprinkled  with 
dilute  Paris  green  or  London  purple.  By  this  means  nearly  all  of  tbe 
worms  can  be  destroyed  with  a  minimum  of  trouble. 

If,  as  is  very  improbable,  the  worms  should  still  appear  in  great  nam- 
bers,  by  migration  from  surrounding  fields,  we  would  sprinkle  tiie  fields 
at  night,  while  the  worms  are  at  work,  with  a  dilute  emulsion  of  kero* 
Ncne.  Mr.  Smith  shows  that  pure  kerosene  has  been  tried  at  Goshen 
with  the  efiect  •f  kilHug  the  worms  and  simply  blackening,  but  not 
killing,  tbe  onion  tips.  We  are  not  satisfied,  however,  that  the  free 
use  of  pure  kerosene  would  not  seriously  injure  the  plants,  and  ^^e 
recommend  instead  an  emulsion  as  being  safer  and  much  cheaper,  while 
just  as  efifective  in  killing  the  worms.  The  kerosene  is  emulsified  with 
soap  or  milk  in  order  that  it  may  be  readily  diluted  with  water.  For 
the  proper  preparation  and  application  of  the  emulsion  a  good  force- 
pump  is  needed,  but  beyond  this  no  apparatus  is  necessary.  Ths  best 
formula  for  this  preparation  is  that  given  on  page  331  of  our  last  aonufll 
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report.  There  is  little  doubt  but  that  by  a  thorough  spraying  of  the 
fields  at  njght  with  this  mixture  the  worms  can  be  destroyed  by  whole- 
sale. It  should  be  used  most  thoroughly  at  the  points  in  the  field 
where  the  worms  are  first  noticed  to  work,  and  from  which  they  spread 
to  surrounding  portions.  The  first  appearance  should  be  watched  for 
with  the  greatest  care,  and  should  be  followed  by  the  most  energetic 
efforts  to  destroy  them. 

We  now  give  the  reports  submitted  by  Mr.  Smith  and  Mr.  Bennett, 
premising  that  in  the  case  of  the  latter  gentleman  we  do  not  indorse  all 
of  his  suggestions,  but  give  them  for  what  they  are  wortti  as  coming 
from  a  practical  gardener.  As  will  be  noticed,  these  suggestions  are 
not  supported  by  any  evidence  of  actual  experiment  in  the  onion  fields. 

BBPOBT  OF  JOHN  B.  SMITH. 

JUKB  18, 1885. 

Djcab  Sib:  In  pnTBnaoce  of  jonr  letter  of  instractioDS  of  the  15th  instant  I  went  to 
Goahen  yesterday.  I  had  notified  Mr.  Greene,  who  met  me  at  the  depot,  and  piloted 
me  aronnd  amon^  the  farms  most  infested. 

Onion  farmine  is  here  carried  on  extensively  in  low  meadows,  drained  swamp  land, 
and  the  like,  and  several  hundreds  oi  acres  form  one  vast  onion  field.  The  persons  en- 
gaged in  onion  farming  are  largelv  smaU  holders,  cultivating  1,  2,  er  3  acres,  c^ 
theveaboats,  and  dependent  upon  this  crop  for  sopport.  The  crop  requires  constant 
care,  but  iA>  severe  labor,  and  the  whole  family,  uoqi  tlie  baby  up,  turn  out  to  help. 
Looking  upon  this  vast  field  £rom  a  ridge,  it  appeared  beautifully  green  in  places, 
variegatM  by  oglv  bare  patches,  sometimes  an  acre  or  two  in  extent.  These  patches 
lepresent  the  wort  of  the  Cutworm,  of  which  I  sent  you  a  large  number  of  specimens 
by  yesterday's  maiL 

Everywhere  through  the  fields  were  men,  women,  and  children,  engaged,  as  inves- 
tigation prQpr<)d,  in  hunting  Cut-worms,  and  with  such  success  that  tnree  little  girls 
had  picked  m  the  morning  a  three-quart  pail  full.  In  one  spot,  less  than  15  inehes 
equate,  I  saw  40  full-grown  larvie  taken,  and,  while  they  are  not  everywhere  so  abun- 
dant, yet  one  could  gather  half  a  dozen  by  simply  turning  over  the  earth  for  a  short 
distance  along  a  row. 

Theve  is  only  one  species.    The  difference  in  si ze,  difference  in  tolor  at  various  stages, 
ftud  difference  in  habit  at  different  periods  of  growing  led  to  the  idea  that  more  than 
one  species  was  engaged  in  the  work.    I  ascertained  by  inquiry  from  sovoral  farmers 
that  the  larva  appeared  some  tvro  weeks  since,  or  as  soon  as  the  onions  had  fairly 
Btarted,  and  were,  when  noticed  fi»t,  between  one-fourth  and  ono-balf  an  inch  in 
length-— most  of  them  nearer  to  the  latter  measurement.    At  this  period  of  their  lives 
they  were  difficult  to  distinguish  firom  the  earth  in  which  th^  hid  ;  but  early  in  the 
evening  they  came  out,  climbed  to  the  tops  of  the  stalks,  and  ate  downward.    They 
were  in  sucn  numbers  that  one  man  said  ne  was  fairly  discouraged  looking  at  th6m. 
There  was  a  larva  to  every  stalk,  and  sometimes  more  than  one.    Curiously  enough  few 
tried  poisons,  but  every  one  turned  out  what  force  he  could  muster,  and  all  ni^bt  long, 
]0  the  li^ht  ef  lanterns,  gathered  Cut-worms.    As  the  worms  increaHod  in  size,  they 
ceased  climbing  and  cut  off  the  stalk  at  the  surface  ef  the  ground  ;  this  change  of 
habit  Is  very  easily  explained  by  the  fact  that  the  slender  onion  stem  would  not  bear 
the  weight  of  a  fat  grub.    Still,  with  all  their  exertions,  the  fanners  did  not  succeed  in 
subduing  the  enemy,  and  many  small  farmers  lost  their  entire  crop,  a  loss  of  some  $200 
to  the  acre.    It  was  observed  that  the  insects  started  from  centers,  and  spread  in 
every  direction  f^om  those  points.    Some  genius  noticed  this,  and  advised  isolating 
these  patches  by  ditching.  This  was  tried  and  proved  successful  to  a  great  extent 
where  the  sides  of  the  dilShes  were  made  perpendicular.  The  earth  is  friable,  and  the 
insects  eould  not  get  out  of  a  ditch  12  inches  deep.    Some  patches  were  saved  in  this 
way,  others  hod  already  been  invaded  and  were  destroyed.    Some  few  escaped  alto- 
gether, but  the^se  were  few  indeed.    I  noticed  also  that  weedy  iields  wore  less  injured 
tiian  clean  fields,  probably  because,  there  being  a  greater  abundance  of  food,  the  dam- 
ago  to  the  staple  was  less  severe.    The  onion  is  easily  run  out  by  weeds,  and  growers 
keep  their  fields  as  olear  of  these  intruders  as  they  possibly  can.  The  cleanest  fields, 
boweyer,  suffered  most,  because  there  was  nothing  to  eat  save  onions,  and  strong  fla- 
vor was  no  objection  to  the  worm. 

A  few  experiments  loeking  to  their  dostmctipu  had  been  made.  One  man  used  Paris 
Steen,  but  without  much  success,  because  the  onion  offers  very  little  surface  for  an 
Terence  of  the  poison.  Another  used  pure  kerosene,  applying  it  to  six  rows  by 
Crashing  the  tips  with  a  brush  dipped  in  the  oil.  He  gathered  grubs  from  other  por- 
tions of  nis  field  until  4  a.  m.,  then  examined  these  six  rows  and  found  nothing  on 
them,  but  larvae  between  the  rows,  lying  on  their  backs,  apparently  gasping  foT 
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breath.  Next  day  he"  saw  nothing  of  these  same  larvie,  and  he  firaye  np  the  experi- 
ment. The  kerosene  blaokoned  the  onion  tips,  bnt  did  not  afi'ect  the  plant  otlle^ 
wise,  and  I  was  assured  tbat  even  pure  kerosene  might  be  applied  with  safety  to  the 
plant.  This  seems  to  indicate  a  remedy,  for  kerosene  applioa  with  a  sprinkler  when 
the  worms  are  young  and  olimbing  (in  tne  night,  of  course)  wonld  kill  the  vast  ma- 
JoritT  of  them.  I  tned  the  eifect  of  the  oil  on  a  few  speoimens,  and  And  its  action 
rapia  and  complete,  even  on  the  full-grown  larva.  The  younger  generation  wonld 
doubtless  be  still  more  susceptible.  Not  the  onion  alone  suffers  from  the  attack*  of 
this  insect ;  it  ih  everywhere,  on  all  crops,  tbouo;b  nowhere  so  abundant  as  on  the  onion 
meadows.  The  specimens  sent  you  wiu  enable  yon  to  determine  if  the  s))ecie8  is 
known;  if  not,  there  are  suflloient  to  rear.  I  have  kept  none  but  a  few  alooholio 
•peoimens  myself.  I  found  in  the  fields  a  single  larva  parasiticed,  and  send  yoo 
tne  parasites.    The  farmers  are  scared,  for  it  means  distress,  and,  to  some,  absolnte 

roverty.    I  gave  them  such  encouragement  as  I  could,  and  made  such  suggestion*  la 
coulcf  for  the  destruction  of  the  worms.    Still,  the  damage  has  been  done,  and  prob- 
ably a  few  days  more  will  witness  their  translbrmation  into  the  pupa  state. 

Last  year  they  appeared  in  the  fields  in  some  numbers,  but  created  no  alarm  and 
did  no  very  great  damage. 

Some  parts  of  these  fields  are  also  infested  with  the  larva  of  an  Onion-fly  (A*t}»- 
myi<i)f  but  this  damage  they  can  stand.    Nearer  to  Turner's,  some  6  or  8  miles  from 
Goshen,  the  fly  is  said  to  be  more  destructive  than  the  Cut- worm. 
Very  respectfully, 

JOHN  B.  SMITH. 
Prof.  C.  V.  RiutT, 

U.  S,  Xntomologiit,  WoiMngton,  V.  C. 

REPORT  OF  THOMAS  BENlfBTT. 

Sir  :  On  the  92d  instant,  b^  your  advice.  I  went  to  Ooshen,  Orange  Qountj^,  New 
York,  to  see  what  I  could  do  in  the  way  of  killiug  the  Onion  Gut^ worms  which  ire 
doing  so  much  damage  there  at  present.  As  yon  directed,  I  oallod  on  Mr.  Robert 
Yonn^,  who  lives  in  the  infested  cfistrict.  ^ 

This  place  is  called  Durlingville,  and  lies  about  4  miles  southwest  of  xhwhen.  The 
onion  district  is  a  large,  almost  level  peat  bog,  nearly  surrounded  by  hills,  about  U 
miles  long  and  about  the  same  in  widtu.  The  j)ublio  road  passes  nearly  through  the 
center,  and  soon  rises  and  passes  over  a  low  hill  or  blufl"  which  gives  a  beautiful  view 
of  the  surrounding  locality.  This  peat  bog  is  variously  stated  at  ttom  7  to  10  feet 
deep,  and  in  some  places  much  more,  and  was  formerly  almost  covered  with  water, 
which  ^ave  it  the  name  of  the  '^ drowned"  lands ;  but  by  a  system  of  ditching  it  has 
been  dried  and  found  to  contain  the  elements  of  great  fertility,  not  only  to  fsfm  bnt 
also  to  garden  crops. 

These  lands  were  formerly  owned  by  a  few  persons,  who  disposed  of  them  to  a  col- 
ony of  poor  people,  who  purchased  a  few  acres  according  to  their  means.  Amoof 
the  former  land-owners  is  Mr.  Kobert  Young,  who  lives  upon  this  bluff,  a  kind  of 
j^aterfamilioi  to  the  colony. 

So  far  they  have  found  the  onion  a  very  profitable  crop,  and  for  several  years  have 
grown  it  almost  to  the  exclusion  of  everything  else. 

The  people  were  all  bus^  at  work,  each  family  busily  engaged,  some  weeding, 
others  using  small  hand  cultivators  between  the  rows  of  onions,  but  by  far  the  greater 
number  were  busily  engaged  in  hand-picking  the  Cut-worms  or  grubs,  whi(m  lie* 
little  under  the  surfuce  of  the  ground.  This  all  rouat  do  iu  order  to  save  the  crop 
and  keep  down  the  great  increase  of  this  most  destructive  pest,  for  aa  yet  they  have 
learned  nothing  better. 

The  Onion  Cut-worm  when  ftaUy  grown  is  about  1^  inches  long,  works  only  at  night, 
and  during  the  day  lies  Just  under  ^the  surface^  from  1  to  1  i  inches  deep.  By  (» 
sliffht  draw  of  the  hand  these  worms  or  caterpillars  are  easily  found  and  can  1)0 
picked  up  into  small  vessels,  carried  away  and  destroyed.  They  are  there  iu  great 
numbers.  It  is  very  oommon  for  a  family  to  pick  10  or  12  quarts  by  day  and  the  eame 
number  at  night  by  the  light  of  lamps.  These  most  industrious  people  have  to  worlr 
night  <and  day  to  keep  down  these  pests  and  save  their  crops.  At  night  the  worms 
are  all  either  crawling  over  the  ground  or  up  on  the  onion  leaves  eating  them.  ^^ 
of  the  larger  ones  cut  the  stems  close  to  the  ground,  and  the  young  onion  not  having 
formed  a  bulb  does  not  grow  again.  It  seems  this  pest  is  ouly  in  the  beginning  of  its 
career,  for  last  y«^ar  the  damage  done  was  much  less  than  this  year,  and  accoitling  t^ 
appearance,  if  there  is  not  a  stop  put  to  its  progress,  these  people  must  cease  to  grow 
onions  altogether.  But  it  is  to  oe  hoped  the^  are  near  relief,  for  those  pests  and  all 
others  of  a  Like  kind  are  easily  destroyed  if  taken  in  time  and  the  prt>per  nieaiu 
applied.  It  is  a  beautiful  sight  to  stand  on  ^  the  bluffs  and  look  east  and  west  and 
see  the  plain  covered  with  this  valuable  esculent,  but  for  the  red  patches  here  and 
there  which  mar  the  scene.  After  due  examination  I  saw  that  nothing  could  h* 
done  this  year  to  kill  the  wormn  iu  the  ground  without  involving  too  maoh  eX' 
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duei  mioh  as  sprMding  a  thick  ooatiiig  of  salt  orer  the  ground,  Ac.  I  therafoEs 
ried  hard  to  find  a  repellent  or  preventiye  to  keep  them,  If  possible,  from  eitheY 
Limbing  on  or  onttine  the  plants.  This  could  be  done  only  by  dustioff  or  spri lik- 
ing. I  therefore  made  powaers  of  different  strength  with  lime  and  coal-tar.  which 
re  obnoxious  to  most  mseots,  aToiding,  howeyer,  making  them  too  strons  lest  the 
rop  might  be  ii^ured.  The  people  all  agreed  with  me  that  if  these  powders  bad  been 
at  on  about  three  or  four  weein  preyious,  when  the  skin  of  the  caterpillars  was 
oung  and  tender,  it  would  have  killed  them  and  saved  the  crop ;  but  it  was  hard  to 
lake  it  stick  without  wetting  the  leayes,  and  the  i)eople  in  their  present  dishearteue^l 
tate,  I  knew,  would  not  undertake  to  do  it.  This  wetting  could  have  been  done 
asily  from  this  ditches  when  the  plants  were  about  3  or  4  inches  high  and  the  erubn 
Doall  and  tender,  but  now  at  this  date  the  young  onions  are  laree.  oyer  a  foot  high, 
nd  spread  about,  and  the  watering  would  involye  a  great  deal  of  labor.  I  next  made 
olntions  of  alum  and  also  of  niter  (nitrate  of  potash)  separately,  and  combined  in 
qual  proportions^made  my  formulas  by  weiffhlng  the  quantity  and  measuring  the 
rater.  This  also  was  only  partially  suooessml,  and  of  course  I  oould  not  recommend 
^.  I  next  tried  a  solution  of  soft  soap,  which,  by  reason  of  the  caustic  potash  wUioh 
t  contains,  is  an  ezoellent  inaeetlolde.  This  proved  very  good,  I  sprinkled  the 
olntion  on  six  rows  across  a  lot  by  means  of  a  whitewash  Inrush,  and  when  we  went 
ut  at  night  to  try  Its  effects  we  could  only  find  three  small  worms  eating  on  the  six 
DWB.  I  made  this  solution  on  the  94th  Instant,  at  11  a*  m,,  and  to  try  its  efioot  I 
retted  about  half  a  pint  of  the  worms  on  iMPiMS  of  old  saoiclng  oloth,  and  in  about 
irentT  minutes  they  all  appeared  dead.  This  gave  great  sncouragemeut.  J  kept 
bem  ull  next  day  and  on  coming  away  at  9  o'clock  all  who  saw  tbem  agreed  they 
rere  dead.  Certainly  the  solution  was  stn)n^--abont  a  quart  of  soft  soap  to  about 
quarts  of  water.  I  also  tried  a  strons  solution  of  kerosene  and  soft  soap-^1  pound 
f  soap  boDed  in  3  ouartsof  water  and  I  quart  of  kerosene  added  and  stixred  into  it. 

Sit  1  quart  of  this  mixture  to  4  quarts  of  water  and  sprinkled  it  on  with  a  brush, 
ought  perhaps  the  kerosene  would  kill  the  onions,  but  it  did  not,  and  what  ap- 
ears  strange,  it  did  not  seem  to  have  mueh  better  eifeot  than  the  soft  soap  alone. 
I  also  tes&a  soft  soap  and  Paris  green,  soft  soap  and  tar^lime  powder.    These  were 
m  good,  but  oould  not  say  that  onions  were  entirely  free  from  worms. 
Tikt  remedies  I  have  reoonunended  are  as  follows : 

Soon  after  the  onion  crop  has  been  gathered  let  a  good  eoating  of  gas-house  lime 
nd  salt  be  spread  over  tne  ground.  Xet  these  lie  two  or  three  weeks  and  than  be 
igbtly  plowed  in  and  harrowed  thoroughly  so  as  to  mix  well  with  the  soil.  Also 
be  drafoB  or  open  ditches  must  be  olean^  up  in  the  faU  of  all  grass  and  weeds,  and 
he  sod  which  nad  been  suffered  to  grow  out  4  or  5  feet  in  some  places  must  be 
(lowed  oif  or  skinned  off  with  the  spade  and  then  burned.  I  was  told  they  must 
tave  a  Ibot  or  more  to  keep  the  frost  orom  crumbling  down  the  edge.  ''  Very  well/' 
;  laid.  "  then  let  a  sprinkling  of  salt  or  gas-house  l^e  be  put  over  the  sod  as  well  as 
»Ter  uie  rest  of  the  ground.''  These  asMi  must  be  gathered  up  and  kept  dry  till 
ipring  and  thoueh  not  nearly  so  sood  as  wood  ashes  will  serve  a  good  pnrpoBe.  In 
sarly  spring,  or  before,. these  people  must  procure  a  sufficient  quantity  ot  wood  ashes 
and  mix  in  the  proportion  of  about  one'  of  wood  to  about  four  of  sod  ashes,  and  this 
quantity  then  well  mixed  with  at  least  one-half  its  bulk  of  fresh  slaked  lime.  After 
plowing  in  the  spring  and  Just  before  sowing  the  seed,  these  ashes  and  lime  must  be 
spread  over  the  groand  and  harrowed  in.  It  would  also  be  the  better  at  the  same 
time  for  another  ught  dressing  of  salt.  The  gas-house  lime  must  be  in  a  fine  state^  and 
not  put  on,  as  we  ofton  see  it,  in  large  lumps. 

To  those  who  cannot  get  enough  of  gas-house  lime,  I  have  recommended  a  good 
labstitnte,  namely,  gas- tar.  This  can  easily  be  reduced  to  a  fine  powder  by  nmninc;  it 
iato  a  bed  of  sand^  sawdust,  or  dry  peat  gathered  from  the  surface  with  hoes.  Ailer 
sbwrbing  all  it  will  take  in,  it  can  easily  be  reduced  to  a  fine  powder  and  can  bo 
spread  equally  and  very  readily  over  the  ground.  This  also  wul  destroy  both  eggs 
and  larva  of  all  moths  and  other  insects. 

Both  lime  and  ashes  are  excellent  as  a  manure  for  onions,  and  f  think  together  with 
the  salt  and  gas  lime,  which  will  be  given  in  the  fall,  will  yield  a  plentiful  crop 
without  the  stable  or  New  York  manure ;  besides,  insects  cannot  breed  in  these  mate- 
nsls. 

To  those  who  cannot  procure  the  above-mentioned  remedies  I  would  earnestly 
leoommend  a  change  of  crop,  for  one  year  at  least,  especially  in  those  plats  which  are 
Wly  infested  with  either  Cut-worm  or  maggot. 

Ihave  no  doubt  bnt  great  nuiubers  of  the  parent  moths  could  be  trapped  duriuff 
thesommer  by  flambeaus  and  torches  and  four-faced  lanterns,  but  I  think  this  wiH 
Qot  be  necessary  if  the  means  of  the  destruction  of  the  worms  which  I  have  recam- 
9>SQded,  be  fuUy  oarried  out. 

I  am,  sLr,  most  reepeotfhlly  yonza,  

THOMAB  BXHNXTT. 
Phkt  Oi  ▼.  Bmrr, 


I 


276         KEPOBT   07  THE   COMMISSIONER   OF   AQBICULTUBE. 


THB  BTBAWBBBBT  WBBYILb 

(AnfhoTiafMii  museulusj  Say.) 

Order  Oolboptbba;  FamUy  Oubctjlionid-b. 

[Plate  VU;  Pigs.  6  and  7.| 

PAST  HISTOBY. 

The  first  reference  that  we  have  been  able  to  traee  to  this  insect  aR 
injnrions  to  the  Strawberry  will  be  fonnd  in  the  Monthly  Beport  of  the 
Department  for  Noyember-December,  1871,  where  Mr.  Glover  gives  aii 
account  of  its  appearanee,  with  the  statement  from  Mr.  B.  Bryan,  Silver 
Hilly  Md.,  that  the  weevils  were  injuring  his  strawberries  soon  after 
these  were  blooming,  the  beetle  piercing  the  blossom-buds  and  the  foot- 
stalks of  the  blossom-bud.  The  insect  was  there  refeired  to  by  the 
name  otAnth<momu8  siffnatusy  Say  {bisignatus  Schoenh.).  He  also  showed 
that  no  vestiges  of  the  egg  or  larva  could  be  found.  In  May,  1873,  we 
found  it  quite  injurious  on  Mr.  H.  Weaver's  farm  near  Saint  Lonis, 
and  our  notes  show  that  the  injury  was  done  to  the  blossoms,  althongb 
the  strawberries  were  at  the  time  out  of  bloom ;  that  when  the  weevils 
are  not  at  work  they  hide  in  the  flower :  and  that  they  were  also  ooca- 
fiionally  found  in  the  blossoms  of  the  Blueberry.  Ten  years  later,  or  in 
1883,  Prof.  A.  J.  Cook  published  an  account  of  its  injuries  in  the  report 
of  the  Michigan  State  Horticultural  Society  for  1883,  where  he  states 
that  it  was  ruining  the  crop  on  Mr.  William  Chapman's  place  at  PhcBoix. 
Keweenaw  Oounty,  Michigan,  in  July  of  that  year,  buti  that  it  disap- 
peared about  August  1.  Since  then  Professor  Cook  has  made  no  men- 
tion of  it,  fh>m  which  wo  infer  that  it  has  not  again  appeared  in  iDJarious 
numbers.  Prof.  S.  A.  Forbes,  in  his  extensive  article  on  the  insect  ene- 
mies of  the  Strawberry,  published  in  the  Thirteenth  Beport  of  the  State 
Entomologist  of  Illinois  (1883),  mentioned  this  species,  but  added  no 
new  fitcts,  simply  quoting  Professor  Cook's  article.  . 

iNjruBY  IN  1885. 

During  the  summer  of  1884  this  Strawberry  Weevil,  or  Strawberry 
Anthonomus,  made  its  appearance  in  a  new  locality,  this  time  at  Koss- 
ville,  Staten  Island,  K.  Y.,  on  the  farm  of  Mr.  Samuel  G.  Winant.  ^ir. 
Winant's  crop  was  damaged  to  the  amount  of  about  $1,500.  In  3Iuv< 
1885,  the  beetle  again  appeared  in  countless  u^ambers  in  the  same  local 
ity  and  spread  to  adjoining  gardens.  It  was  at  this  time  that  ouf  at- 
txMition  was  first  called  to  this  outbreak,  and  we  entered  into  cor^^ 
.spoudence  with  Mr.  Winant  and  had  Mr.  Smith  make  examination  ot' 
the  circumstances  in  the  field. 

Mr.  Winant,  writing  under  date  of  June  15,  made  the  following  state 
meat: 

•  *  •  Please  find  incloflcd  a  sample  of  the  Strawberry  Beetle.  They  attack  th^ 
bearing  stems  jast  nuder  tbe  bull  by  lM>riDg  a  bole  in  the  stem,  and  tbe  fonnin;:  berrv 
drops  to  tbe  ground  or  dries  up.  Those  wnicb  escape  and  open  into  wbit^e  Mosaod" 
are  attacked  and  pierced  by  these  insects.  Early  in  tbe  spring  of  1884  I  was  ofTerfo^ 
^,000  for  my  crop,  but  in  a  few  days  this  party  declined  to  take  it  on  aecount  of  tfa« 
damage  done  bv  these  insects.  At  first  I  supposed  it  was  caused  by  frost.  My  t^^ 
•ores  of  Sbarpless  strawberries  are  entirely  used  up.  If  all  tbat  are  now  left  wtf« 
ripe  at  onoe  I  am  positiye  it  would  not  amount  to  a  quart  to  the  acre.    This  is  avevT 
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erioiu  matter :  there  are  many  other  growers  in  this  place  that  are  badly  troubled 
»y  this  pest.  The  Btrawberries  will  be  out  short  and  will  amount  to  thousands  of 
[ollaiB*  loss  on  account  of  theee  pests.  If  we  do  not  And  a  remedy  to  exterminate  them 
bey  will  be  so  numerous  by  another  year  that  they  will  take  the  entire  crop,  not 
nly  here  but  in  many  other  places,  for  they  have  made  their  appearance^  I  am  told, 
D  New  Jersey.    *    •    •    They  are  now  (June  15)  quite  hard  to  find. 

Farther  facts  may  be  fzrathered  from  the  foUowing  extract  from  au 
article  published  in  the  WestfiM  (Staten  Island)  Times  of  about  June 
3,1885: 

The  Strawberry  Beetle  still  oontinues  its  rava^,  and  gra4ually  spreads  firom  farm 
0  farm,  and  unless  something  is  done  to  check  its  career  it  is  doubtful  whether  any 
trawbenies  can  be  raised  in  the  town  of  Westfleld  two  years  hence.  Two  rears  ago 
bey  made  their  first  appearance  on  Mr.  8.  G.  Winanfs  Tines ;  last  year  they  destroyed 
lore  than  half  hia  crop,  and  this  year  they  have  utterly  destroyed  his  entire  crop  of 
haipless.    Mr.  Winant  thinks  he  wiU  not  be  able  to  pick  one  crate  of  berries  m>m 

acres  of  yery  yigorous  vines,  and  a  oarefiil  inspection  of  the  vines  oonyinoes  us  that 
6  has  not  oyerestimated  the  damage. 

Mr.  Bobert  Barton,  who  lives  on  an  acMoining  farm,  has  half  an  acre  of  vines,  and  will 
ot  have  berries  enoush  for  his  own  table. 

Tho  beetles  appeared  last  year  on  Isaac  Wort's  and  John  Kern's  vines,  and  this  year 
bey  have  destroyed  about  one-half  of  Mr.  Kern's  crop,  and  have  entirely  destroyed 
i  acres  of  Mr.  Wort's  old  beds  so  that  he  has  plowed  them  up.  Mr.  Winant  has  also 
egun  plowing  under  some  of  his  finest  vines.  This  post  seems  to  be  limite<l  to  a 
Qiall  territory  lying  between  Kreischerville,  Bossvillo,  and  Pleasant  Plains,  but  it  is 
lowly  enlarging  its  sphere  of  usefulness  (T),  and' has  this  year  made  its  first  appear- 
noe  on  a  number  of  other  farms. 

Our  growers  have  tried  ezperiments  with  a  view  to  destroying  the  beetle ;  but  they 
uinot  use  poisons  without  destroying  the  fruit,  and  they  know  so  little  of  the  nature 
nd  habits  of  this  beetle  that  they  are  working  entirely  iu  the  dark.  The  Strawberry 
leetle  is  black,  one-sixteenth  to  one-eighth  of  an  inch  in  length,  and  pierces  the 
terns  Just  below  the  blossoms.  The  blossom  invariably  dies  £om  the  wound.  In 
xamining  a  field  where  they  have  been  at  work,  it  is  no  unusual  thing  to  see  a  stem 

hat  originally  bore  flfteeu  or  twenty  blossoms  standing  perfectly  bare. 

< 

HABITS  AND  NATUSAL  HISTOBY. 

Mr.  Smith  visited  Mr.  Winant  on  Jnno  15,  and  hifl  observationB  are 
tiven  in  his  own  words,  as  follows : 

In  the  strawberry  patch,  about  2  acres  in  size,  I  found  perfect  imagines  of  the 
InUumomui  in  abundance  on  the  few  remaining  blossoms.  I  send  in  the  box  some 
Hunples  of  the  work  done  by  the  insect,  and  also  a  vial  containing  a  number  of  liv- 
ing specimena,  many  taken  in  coitu.  All  were  on  the  blossoms,  and  on  many  blos- 
loms  there  were  three  or  four  beetles,  and  all  the  remaining  flowers  were  more  or  less 
eaten.  A  larse  proportion  of  the  berries  grown  by  Mr.  Wiuant  are  tlie  "  Sharpless" 
Tsriety,  and  this  is  most  severely  attacked.  Scarcely  a  berry  had  set,  and  most  of 
the  plants  showed  the  fruit  stalk  with  several  dried-up  buds,  as  yon  will  see  by  the 
ipedmens  of  which  I  send  a  number  in  the  box  referred  to. 

My  observations  and  questions  have  given  me  the  following  information :  Previoua 
to  1864  the  insect  had  not  been  observed,  and  had  certaiidy  done  no  appreciable  dam- 
age. In  the  spring  of  1884  it  appeared  in  large  numbers  and  at  once  attacked  the 
bods,  piercing  the  stem  a  short  distance  below  the  bud,  sometimes  causiugthe  bud  to 
drop,  or  afiain  to  shrivel  and  dry  up.  The  specimens  in  the  box  show,  better  than  I 
can  describe,  the  work  of  this  insect.  About  half  the  crop  was  taken  laat  year  ( 1^) ; 
this  year  berries  of  the  Sharpless  variety  are  a  rarity.  The  viif^s  are  fine  and  thrifty 
And  nothing  bothers  them  except  this  pest.  It  is  said  to  be  onnflnod  to  a  limited  dis- 
trict, but  I  oelieve  it  has  simply  been  oveirlooked  elsewhere,  and  not  reported,  for  I 
have  for  some  time  heard  complaints  at  second  or  third  hand  of  an  insect  working  as 
this  does.  The  beetle  first  appeared  this  season,  some  three  weeks  ago,  with  the  tirst 
bads  of  the  **  Sharpless."  and  hua  continued  since,  moving  from  pluco  to  place  as  it 
completes  its  work  of  aestruction.  I  searched  carefully  for  eggs  ainl  Inrvie  in  the 
buds  that  had  been  cut  off,  but  without  success.  I  send  some  of  the  buda  in  the  box, 
hoping  you  may  have  better  success. 

This  suma  up  the  information  obtainable  as  to  its  history  and  habits.  The  beetla 
las  slways  been  taken  commonly  enough  sweeping  in  flowery  meadows.  Not  all  the 
▼ttietieB  of  strawberries  are  equally  subject  to  attack.  The  "  Sharpless,'' and  all 
those  varieties  which  like  it  are  "  perfect"  bearers, and  have  similar  flowers,  suffer 
Tba  ^'Maadieater,''  <<  Janey  Qoaeni"  ''aypsy/' and  ofhen  of  the  acHMOM 
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**  pistillate  "  rarieties,  which  are  imperfect  hearen,  are  lees  enbject  to  (though  not  ii> 
empt  firom)  attack.  Until  the  **  Sharplees ''  and  ite  nearer  allies  are  all  destroyed  tin 
others  are  not  attacked.  It  seems  also  that  only  bnds  and  flowers  are  Ipjored  by  th$ 
beetle,  and  where  a  strawberrv  has  fairly  started  it  is  safe.  Fnrther,  it  secniH  tliat 
only  bads  are  severed  from  the  stalk,  the  flowers  being  simply  eaten  out  and  de- 
stroyed. 

At  this  time  the  bnds  are  all  gone,  only  straggling  flowers  appear,  and  hero  aad 
there  a  berry  suggests  what  might  have  been. 

The  probabilities  are  that  the  eggs  are  deposited  in  the  bnds  and  that  the  Isrvt 
undergoes  its  transformations  in  those  that  fall  to  the  ground. 

Later  in  the  season  Mr.  Smith  made  another  trip  to  Staten  Islaml. 
under  instructions)  in  order  to  learn  something  concerning  the  earlier 
states  of  the  insect.  He  visited  Mr.  Winant  on  October  6  and  8i>eut  mm 
time  in  the  field,  bat  the  most  careful  search  in  and  on  all  parts  of  the 
plants  failed  to  show  any  traces  of  any  larva  which  could  with  any  de- 
gree of  probability  be  connected  with  this  beetle.  On  the  contrary,  the 
plants  were  remarkably  healthy  and  vigorous,  the  only  insects  foand 
being  a  few  specimens  of  the  adult  of  one  of  the  Strawberry  Boot- worms 
{Paria  aterrima)^  close  to  the  roots  underground,  evidently  in  wiuter 
quarters,  and  three  specimens  of  the  larva  of  the  Strawberry  Grown- 
miner  (hitherto  known  as  AnarHa  lineatella). 

With  a  view  of  endeavoring  to  arrive  at  some  knowledge  of  the  pos- 
sible larval  habits  of  the  species  we  shall  presently  consider  its  charac- 
ters and  its  synonymy,  the  variation  which  the  mature  beetle  is  subject 
to,  and  the  known  larval  habits  of  other  species  of  the  genus.  From  the 
facts  set  forth  in  those  connections  it  is  evident  that'the  larval  habits  of 
the  genus  Anthonomus  show  great  diversity  as  to  food-plant,  and  do  not 
offer  any  definite  clue  for  the  natural  history  of  the  species  under  oon- 
Bideration. 

There  is,  however,  a  species  (A.  suturalU)  so  nearly  allied  to  museultu 
that  even  Dr.  Le  Oonte  has  considered  that  Uie  two  may  possibly  prove 
to  be  the  same.  Now  it  happens  that  we  know  the  larval  habits  of  A, 
iuturalis^  and  the  important  bearing  which  this  question  of  the  specific 
identity  or  distinctness  of  these  two  forms  has  on  the  habits  of  the 
strawberry  pest,  as  well  as  the  insufficiency  of  previous  descriptions, 
justifies  the  classificatory  and  descriptive  details  which  we  have  entered 
into  at  the  end  of  this  article,  and  which  lead  to  the  conclusion  that, 
notwithstanding  the  great  similarity  of  the  two  forms,  they  should  be 
considered  as  distinct  species.  We  are  justified,  however,  in  inferring 
that  mu8culu8^  on  account  of  its  relationship  with  suturalis,  may  also 
prove  to  have  similar  habits,  i.  «.,  to  breed  in  similar  kinds  of  galls  aDd 
possibly  in  the  numerous  Phylloxera  galls  on  Hickory. 

Muaoulus  is  an  abundant  species  and  is  distributed  throughout  the 
Atlantic  States,  occurring  from  Massachusetts  and  Michigan  to  Florida 
and  Texas.  It  is  to  be  found  throughout  spring  and  summer  on  all  sorts 
of  fiowers  and  flowering  trees  and  shrubs,  and  m  winter  time  the  beetle 
finds  shelter  under  old  leaves  and  other  debris  in  our  woods  and  pir 
dens.  That  it  does  not  breed  upon  the  Strawlierry  phiut  is  not  uiily 
proved  by  the  failure  of  all  observers  to  find  auy  trace  of  its  larva  oii 
that  plant,  but  also  by  the  fact  that  the  beetles  are  abundant  in  locali 
ties  where  strawberries  are  comparatively  rare  or  almost  absent. 

NATT7BAL  HISTOBT  OF  OTHEB  SPECISS  OF  THE  GEKUS  AKTHOK0MU8. 

Mr.  B.  D.  Walsh  first  records  •  the  tact  that  three  of  our  Kortli 
American  species  of  Anthonojnus  are,  in  the  larva  state,  inquiUnooB  is 

*  PfeMMdings  Xntom.  Soo.  PhilAdelphU,  ill,  pp.  647,  619,  and  toL  vi,  p.  9tt»  C 
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nade  by  other  insects.    He  states  that  A.  suturalis  is  inqnilinoas 

galls  made  by  Phylloxera  caryw-globuli  WalHh,  and  Ph.  carym- 
?it<3h),  upon  the  leaves  of  hickory  trees,  and  that  A.  syoophanta 
J  *  was  bred  by  him  in  large  nambers  from  various  Saw-fly  galls 
lows.    A  third  species,  A.  oratasgi  Walsh,!  was  obtained  by  him 

Oecidomyidous  gall  ((/.  oratagyplioa^  Walsh)  on  Thorn  {Oratagus 
Uli), 

Lave  on  several  occasions  bred  A.  syoophanta  from  the  Saw-fly  gaUs 
ted  by  Mr.  Walsh.  Still  more  frequentlv  we  have  found  upon 
ig  Phylloxera  galls  on  Hicko^  (and  particularly  PA.  oaryw-gum- 
^iley.  and  Ph.  carya-globuli  Walsh)  specimens  of  the  typical  A. 
lis  ;  out  those  so  obtained  show  no  variation  in  the  direction  of  the 
1  A.  musculus  nor  of  its  varieties  as  presently  indicated,  and  this 
as  the  conclusions  presently  drawn  from  other  considerations, 
..  suturalis  is  specifically  different  from  A.  musculus.  We  have 
»und,  with  Mr.  Sohwarz,  a  third  species  (A.  flavioomis  Boh.), 
I  close  afiinity  with  musoulus,  inquilinous  in  an  undescribed  Ce- 
ridous  gall  on  the  leaves  of  Solanum  eleagnifoliumy  in  Texas, 
have  just  seen  that  the  breeding  habits  of  four  species  having 
ffinity  with  A,  musculus  have  been  ascertained,  and  from  this  anal- 
3  might  conclude  that  this  last-named  species  would  also  be,  in 
Ta  state,  an  inquiline  in  some  gall  made  by  another  insect,  tin- 
itely,  however,  the  "unity  of  habit"  is  by  no  means  preserved  in 
lus  AntJionomtiSf  at  least  so  far  as  our  Korth  American  species  are 
aed.  Among  the  species  allied  to  A.  musoulus  there  is  still  one 
ch  the  breeding  habits  are  known,  viz,  A.  juniperinus^  Sanborn, 
breeds  in  Podisomay  a  tough  fungus  on  juniper  trees.  Among  the 
ipecies  we  hardly  need  refer  to  A.  quadrigibbus^  Say,  because  it 
'  too  well  known  as  the  Apple  Gurculio,  its  l&rva  living  within 
.    Another  very  large  species,  A.  gra/ndis^  Boh.,  we  have  reared 

Department  firom  dwarfed  cotton  bolls  sent  from  Northern  Mex- 
Dr.  Edward  Palmer.  Mr.  Schwarz  has  observed  the  oviposition 
lilom,  Le  0.,  in  the  blossoms  of  Cassia  maryUmdioa  (Bull.  Brook- 
t  Soc.). 

ling  our-  attention  to  the  European  species  of  AntlwnomuSy  we 
ummary  of  the  species  observed  in  the  larva  state  in  theadmira- 
rk  of  fid.  Penis,  "Larves  de  OoWoptftres"  (p.  401).  Six  species, 
noruMy  pyrij  drupamm^  pruni^  pediouluHus,  and  riibi)  are  known 
>osit  in  the  not  yet  opened  blossoms,  chiefly  of  fruit  trees,  the 
living  within  the  blossoms  ;which  they  prevent  from  further  de- 
lent.  A  single  species,  A.  spilotus^  foiins  an  exception  to  this  rule. 
Miits  one  egg  within  the  young,  not  yet  unfolded,  leaf  of  the  pear 
Either  by  the  egg-puncture  of  the  parent  beetle  or  by  the  action 
70ung  larva  this  leaf  remains  rolled  up.  thus  forming  an  excellent 

for  the  larva  which  feeds  upon  the  substance  of  the  leaf. 
larvsB  of  all  known  species  of  Anthonomus  never  enter  the  ground, 
tusform  to  pupa  within  the  blossom  or  fruit  they  have  attacked. 

BBMXDIBB. 

little  was  done  in  the  way  of  experimenting  with  remedies.  The 
3f  a  patent  mixture,  known  as  Dr.  Wolfs  Vermin  Soap,  visited 

speoiei  it  aXao  oloaely  allied  in  shape  and  soalptnre  to  A,  mmoutuff  but  the 
re  not  ohining,  and  (he  soalptnre  of  the  thorax  is  very  ooarae. 
belongs  to  the  gronp  of  Anihoncmu$,  in  whioh  the  Amlolefof  the  antenna  is 

Mm 


\ 
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the  field,  and  as  we  learn  £tom  the  Westfield  Times  of  June  20, 1885,  was 
quite  successful.  The  report  of  our  Indiana  agent,  Mr.  Webster,  how- 
ever, would  indicate  that  this  remedy  does  not  accomplish  all  that  is 
claimed  for  it.^ 

As  soon  as  the  life-history  of  the  species  has  been  made  out  we  may 
be  able  to  indicate  some  Qheap  and  wholesale  metiiod  of  exterminatioo, 
but  until  then  we  shall  h,ave  to  rely  upon  such  remedies  as  can  be  ap- 
plied to  the  beetles  themselves  while  at  work.  Here  the  difficulty  arises, 
that  the  beetles  are  abundant  everywhere,  and  are  constantly  coming 
to  the  strawberry  patch.  Hence  a  field  treated  one  morning  so  that  all 
of  the  beetles  are  killed,  may  the  next  day  be  swarming  with  them  again. 
The  kerosene  emulsion  may  doubtless  be  used  advantageously,  while 
pyrethrum  (either  mixed  with  flour  in  the  proportion  ot  1  part  to  15,  and 
dnsted  e^ver  the  plants  while  the  weevils  are  at  work,  or  stirred  with 
cold  water,  at  the  rate  of  200  grains,  or  13.6  grams,  to  the  gallon,  and 
sprinkled  on  the  vines)  may  also  prove  serviceable. 

As  repellants,  gas-lime  and  sawdust  impregnated  with  carbolic  acid, 
well  scattered  through  the  field,  might  prove  of  some  benefit 

OHAXAOTBRS  AJXD  STNONYMY. 

As  already  stated,  this  strawberry  pest  was  referred  by  Mr.  Glover 
to  AnthonamuB  signattiSj  Say.  and  a  number  of  our  own  specimens  agree 
so  closely  with  Say!s  original  description  of  A,  signatusj  as  well  as  villi 
Dr.  Le  Conte's  description,!  that  there  can  hardly  be  any  doubt  about 
the  corriBctness  of  the  determination.  A  number  of  other  specimens, 
however,  which  we  sent  to  Dr.  Le  Conte,  were  returned  to  us  with  the 
determination  ^^  A.musculuSj  Say,''  and  trusting  to  Dr.  Le  Conte's  author- 
ity we  have,  in  our  correspondence,  referred  to  this  strawberry  pest  as 
A.  mtuculuSj  Say.  In  order  that  the  reader  may  judge  of  the  difficulty 
in  coming  to  a  decision  regarding  the  two  supposed  species  we  repeat 
here  Bay's  descriptions :  X 

A,  museulus. — ^Dull  nifons ;  scutol  and  elytral  spotted  bands  whitish. 

Inhabits  United  States.  ' 

CureuUo  variana,  Mclsh.  Catal. 

Body  more  or  less  dull  nifoas  or  piceons,  pnnotnred ;  head  piceons ;  rostrum  with 
elevated  lines;  antennas  rnfoos;  club  dusk^:  thorax  piceous,  very  much  crowded 
with  punctures ;  small  recurved  distant  whitisn  hairs  j  soutel  oval  white :  elytra  with 
dilated  impressed  strise  of  lave  punctures ;  rufous  with  edge  piceons ;  two  or  three 
undnlated,  macular,  whitish  bands  of  short  hairs :  beneath  pioeona ;  feet  mfoua 

Length,  including  the  rostrum,  oife-tenth  of  an  inch. 

Var.  a.    Obscure  piceons.  almost  black ;  bands  obvioua. 

This  vtfries  coMdarably  in  its  depth  of  coloring. 

A.  iignatua, — Body  with  numeroue,  prostrate,  whHe  hairs:  rostrum  longer  than 
the  head  and  thorax,  slightly  arquated,  linear,  Uneated ;  scutel  oval ;  elytra  san- 
guineooB,  with  punctured,  impressed  strijB ;  reffion  of  the  seutel  to  the  middle  of  the 
suture,  and  band  of  three  lazge,  unequal  spots  behind  the  middle,  brown. 

Inhabits  United  States. 

Length  less  than  one-tenth  of  an  inoh. 

I  adopt  the  name  proposed  by  Schdnherr,  in  preferenoe  to  that  of  »anguMpenmtt 
under  which  I  desoriDed  it. 

It  will  be  seen  from  a  comparison  of  these  descriptions  that  the  dif- 
ferences given  between  tiie  two  species  are  merely  those  drawn  froin 
coloration. 

Turning  to  Dr.  Le  Gont^s  tabular  arrangement  of  the  species  of 
Anthcnamua  {Rhyncliophora^  &e.j  p.  195),  we  find  that  he  distinguisbe^ 

*  See  BuUetin  No.  11,  Division  of  Entomology^  ,y.  8.  Department  of  AgricnltQie. 

tThe  Rhynohophora  of  America  north  of  Mexico,  p.  199. 

t  Complete  wxitinga  of  Thonuui  Saji  edited  by  Le  Conte,  i,  p.  277  a&d  p.  S93. 
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ho  two  species  mainly  by  the  stnictnre  of  the  antennse,  A.  8ignatu$ 
laving  the  fanicle  of  the  antennie  sleuder,  with  the  second  joint  longei' 
han  the  third,  whereas  A,  muaculus  (and  a  namber  of  other  species) 
las  the  fanicle  less  slender,  with  the  second  joint  equal  to  the  third. 
i?his  is  the  difference  also  upon  whi«h  he  separate<l  them  in  correspond- 
nee  with  ns  in  1873.  In  his  description  of  A,  signattis  (  L  c,  p^  199), 
le  says,  however:  "The  second  joint  of  the  funiculus  of  the  antennsB  is 
perceptibly  longer  than  the  third,  but  not  so  much  so  as  in  the  preced- 
Dg  species.  It  therefore  forms  a  passage  to  the  small  species  which 
ompose  the  next  group." 

Thus  the  importance  of  the  antennal  structure  as  a  means  of  dis- 
inguishing  between  the  two  species  is  already  weakened  by  Dr.  Le 
yonte's  own  statement.  Moreover,  upon  examination  of  a  largo  series 
if  specimens  collected  on  strawberry  plants,  we  find  that  the  length  of 
he  funicle  of  the  antennaB  as  well  as  the  relative  length  of  the  second 
bnd  third  joints  are  subject  to  variation.  In  some  specimens  the  second 
oint  is  distinctly  longer  than  the  third,  while  in  other  specimens  the 
Ufference  is  hardly  noticeable.  The  outer  joints  of  the  funicle  are 
lometimes  nearly  rounded  and  sometimes  distinctly  transverse,  t.  e., 
rider  than  long.  The  same  variation  may  be  noted  in  other  allied 
pecies  of  this  genus,  and  it  is  safe  to  assert  that  Dr.  Le  Conte  has 
overrated  the  importance  of  this  character.  Thus,  in  the  absence  of 
iny  other  distinguishing  character  of  any  eonstancy,  it  would  seem  to 
ie  advisable  to  unite  the  two  forms  under  one  specific  name.  In  this 
ase  this  name  musoului  Say  must  be  adopted  as  having  priority. 

How  greatly  the  coloration  varies  may  be  gathered  from  the  tabular 
tatement  given  in  connection  with  the  redescription.  Still  another 
pecies  must  be  mentioned  in  this  connection,  A,  suturalisj  described 
nd  figured  fey  Msyor  Le  Conte  (Ann.  Lye.  Nat.  Hist.,  Kew  York,  i,  p. 
71,  pi.  xi.  Fig.  9),  aBd  placed  by  Dr.  Le  Conte  IBhynchopkora,  &c,  p. 
OO)  immediately  before  A.  musoulus.  Mature  and  well-developed  speci- 
lens  of  suturalis  are  at  once  distinguished  by  the  coloration  of  the 
Lytra,  which  are  black,  with  a  large  red  or  bright  orange-colored  spot 
a  the  apex,  the  suture  alone  being  black.  However,  this  red  spot 
axies  in  extent,  and  specimens  in  which  the  elytra  are  nearly  entirely 
ed  come  extremely  close  to  the  more  immature  specimens  of  A.  mttsou- 
us  (as  we  have  already  shown,  p.  278),  so  that  Dr.  Le  Conte  says  himself 
if  this  latter  species  (Bhynchaphora^  &c.,  p.  201):  ^<  Smaller  and  more 
'obust  [than  9uturalli8]j  with  the  beak  more  slender,  and  the  funicle  of 
:be  antennse  with  the  outer  joints  more  rounded^  1  can  find  no  other 
lifferences  worth  mentioningi  and  it  will  very  probably  be  found  to  be 
«ot  distmot." 

DSSOBIFl'l  VJU« 

AnihwMmui  muiwluSy  Say — Qeneral  ehape  oblong,  narrowing  anteriorly.  Average 
length,  2«™.  Head  blaok,  nearly  opaqne ;  Bparselv  and  obeoletoly  pnnotnlate ;  with  a 
^w  hairs  fringing  the  eyes,  and  with  a  pnnctiform  impresBion  between  the  eyes ; 
beak  distinctly  longer  than  the  head  and  thorax,  sUghtly  cnrved,  obsoletely  tricari- 
2iat«  aboye,  extreme  tip  shining  and  impnnctate ;  antennss  honey-yellow,  second  joint 
^f  Tunicle  slender,  about  half  as  long  as  the  first  and  nearly  twice  as  long  as  wide,  the 
lollowing  joints  rounded  or  eyen  subtransyerse ;  club  blackish,  oblong.  Thorax  wider 
than  long,  narrowed  and  constricted  anteriorly,  sides  rounded,  base  slightly  bisinnate, 
^Ppor  side  shining,  densely  and  rather  strongly  punctate,  spaasely  pubescent,  the 
uairs  being  longer  and  denser  in  front  of  the  scuteHum,  which  is  oval,  and  densely 
^vered  with  white  pubesaenoe.  Elytra  at  base  much  wider  than  the  thorax,  about 
^  and  two-third  times  longer  than  wide,  oonyex,  shininji^,  yariable  in  color,  yery 
^le  widening  behind  the  middle,  shoulders  weM  marked,  sides  straight,  at  ti^  rather 
^>Oftdly  rounded ;  punctate-striate,  stria  rather  shallow,  but  the  punctures  within  them 
^Pi  mtenlioes  a  little  wider  tham  the  striB,  impunotate ;  pubeaoenoe  Twlablei  van- 
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all  J  oonsisting  of  soattered  whitish  hairs  and  two  narrow  transverse  bands  behbdthe 
middle  united  at  the  sntore.  Under  side  black  or  reddish- piceoas,  nearly  opaqne, 
pabescence  denser  than  on  the  npper  side,  abdominal  segments  finely  paDcta]at«. 
Legs  slender,  femora  with  a  small,  acute  tooth,  that  on  the  hind  femora  being  \wj 
small. 
The  more  conspicuous  color  varieties  may  be  arranged  as  follows : 

Variations  of  Anthonomui  muBoulus, 

(a)  Elytra  blood-red,  each  with  a  large  blackish  sjiot  behind  the  middle,  extending 
from  the  margin  to  the  third  stria,  and  with  another  but  smaller  spot  near  the  iutun; 
both  spots  margined  with  a  fringe  of  whitish  pnbesoenoe  {hitignatuSt  OylL). 

(6)  Liike  the  nreceding,  but  the  small  spot  is  wanting  (tignatus,  OyW.). 

(o)  Like  the  nrst,  but  the  fringe  of  pubescence  nearly  or  entirely  wanting. 

(d)  Like  the  first,  but  the  large  spot  does  not  reach  the  margin. 

(e)  Elytra  dark  reddish-browu,  or  piceous,  or  black,  the  large  spot  and  the  fringing 
puoescence  more  or  less  distinct. 

(/)  Elytra  uniformly  reddish  or  brownish/spot  obsolete  or  wanting,  whltiah  pnbei- 
oenoe  very  scanty  or  almost  entirely  absent  {musoulutt  Say). 

{g)  Elytra  black  or  piceous,  tip  blood-red,  pubescence  evident  or  absent. 

(h)  Elytra  brownish  or  reddish-brown,  suture  and  side-margin  black. 

The  color  of  the  legs  and  thorax  varies  from  reddish-brown  to  piceous-black,  indd* 
pendent  ly  of  the  color  of  the  elytra. 


Comparative  t)yftrmie9»  'betwoen  Anikonomui  euHraUM  and  A.  jmsmmIm. 

A,  MfuraUf  Le  C.  A.  miMimWe  Say. 

Average  length,  2.3"»»  to  3»«».  1.6™"  to  2.8»». 

OtMral  $kapt. 

Oblong;  sides  paraUaL  Less  oblong:  somewhat  wideoiag  bs- 

hlnd. 

Btak, 

Punctation  usually  finer,  sparser,  and  Punctation  stronger  and  denser;  oaii- 
less  distinct ;  oarination  indistinct.  nation  more  distinot. 

Aniennm. 

Fnniole  more  slender;  outer  Joints  al-  Funicle  stonter;  outer  Joints  globular 
most  longer  than  wide;  club  less  abruptly  or  even  snbtransverse ;  club  abtuptly 
formed.  formed. 

Jftorox. 

Less  transverse;  sides  less  rounded;  api-  Transverse;  sides  rounded :  apical  oon- 

cal  constriction  more  distinct  and  longer;  striction  short;  upper  side  less  shining; 

upper   side    very    shiniug;    piinctations  pnnctations  finer  and  denser;  hairs  cosne 

coarser  and  (usually)  less  dense;  haiis  and  longer, 
very  fine  and  short. 

Twice  as  long  as  wide:  hardly  widening  Distinctly  shorter  (If  times  as  long  ss 

behind;  strias  a  little  deeper;  punctures  wide);  widening    behind;  striflB  less  im- 

within  them  coarser;    pubescence  very  pressed,  with  the  punctures  less  coarse; 

sparse  and  fine,  never  forming  transverse  pubescence  coarser,  usually  forming  tiro 

bands.  transverse  bands. 

Color  black,  with  a  large  usually  well-  Color  red,  or  brown,  or  black,  with  or 

defined  apical  spot  yellow  or  red;  snture  witliont  a  black  spot  behind  the  middle ; 

always  black.  verv  rarely  black,  with  the  tip  indistinctly 

dark  red. 

Breeds  in  Phylloxera  galls  on  hiokorv  Frequently  found  injuring  strawbarO 

leaves,  and  is  nnequently  found  in  such  bloesoms,  but  has  never  bMn  fband  i* 

galls,  out  has  never  been  found  injuring  Phylloxera  gaUs  on  hiokosy  leavsSb 
■tcawbeny  blossoms. 
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THE  PEAB  MTDGB  OB  PBAE  DIPLOSIS. 

{DiploaU  nigra  [f ],  Meigen.) 

Order  Dipteba  ;  Family  Geoxdomyidjb. 

[Plato  YU;  Figs.  2,  8,  and  4.] 

We  have  for  some  time  been  interested  in  an  insect  which  has  ap^ 
peared  in  a  limited  region  near  Meridcn,  Conn.,  confined  almost  entirely 
bo  the  large  frnit  farm  of  Messrs.  Goe  Bros.  In  the  spring  of  1881 
these  gentlemen  had  some  slight  correspondence  with  the  Department, 
df  which  no  mention  has  been  made  in  the  reports,  and  there  the  matter 
WBM  dropped  until  Jane,  JL8d4,  when  they  wrote  to  us  in  reference  to  the 
tnatteT. 

As  will  be  seen  by  what  follows,  there  is  every  reason  to  believe  that 
this  is  an  introduced  species;  that  it  has  been  introduced  within  quite 
recent  years,  and  that  it  is  so  far  confined  to  a  very  limited  region.  It 
LB  for  these  reasons  that  we  call  particular  attention  to  it  now,  as  we 
did  at  the  meeting  of  the  Mississippi  Valley  Korticultural  Society  held 
ID  New  Orleans  last  January,  where  we  urged,  as  we  would  now  urge, 
that  some  decisive  steps  be  taken  to  stamp  it  out.  If,  as  we  now  believe, 
this  new  pest  is  confined  to  the  orchards  of  the  Messrs.  Goe  and  such 
as  immediately  adjoin  thein.  it  seems  to  us  that  some  such  society  as 
the  American  Pomological  Society  would  be  justified  in  empowering  a 
committee  to  especially  look  into  the  matter  and  effectually  destroy 
the  pear  crop  within  the  limits  of  the  insect's  present  distribution  in  this 
country  for  two  or  three  consecutive  years,  compensating,  if  need  be, 
the  owners  for  the  loss  of  their  crops. 

In  view  of  the  immense  losses  sustained  within  the  last  twenty-five 
years  by  the  spread  of  introduced  injurious  insects,  which  might  in  the 
beginning  have  been  stamped  out  or  kept  out  by  proper  concert  of  ac- 
tion, we  cannot  urge  too  strongly  such  action  in  this  case. 

In  order  to  learn  all  possible  facts  in  reference  to  the  insect,  we  had 
Mr.  Smith  visit  the  locality,  instructing  him  to  collect  a  large  amount 
of  material,  to  ascertain  whether  the  larva  leaves  the  fruit  for  pupation 
before  the  fruit  falls  or  afterwards,  and  more  particularly  to  collect  all 
facts  bearing  upon  its  possible  importation  and  upon  its  distribution. 
Mr.  Smith's  report  was  published  in  our  last  annual  report  (pp.  39G-398) 
and  need  not  be  repeated  here. 

LIFS  HISTOBT  A5I>  HABITS. 

From  a  careful  rearing  and  study  of  this  insect  in  the  office,  and  from 
correspondence  with  the  Messrs.  Goe,  as  well  as  from  Mr.  Smith's  report, 
we  may  summarize  the  insect's  history  in  America  as  follows: 

The  eggs  are  laid  in  the  spring,  in  the  fiower  end  of  the  fruit,  as  soon 
as  or  even  before  it  ^^  sets."  The  fruit  grows  and  soon  assumes  a  some- 
what distorted  appearance,  or,  as  Mr.  Smith  says,  ''an  irregular,  some- 
what knobby"  look,  or  occasionally  seeming  abnormally  round.  If  one 
of  these  young  pears  be  cut  open,  its  interior  will  be  found  to  be  chan- 
^led  and  grooved,  the  seeds  separated  and  eaten  into,  and  the  entire 
core  disorganized*  Surrounded  with  excremental  pellets  and  partly  im- 
bedded in  the  flesh  of  the  fruit  will  be  found  from  ten  to  thirty  little 
Jewish-white  maggots,  which,  as  they  grow,  absorb  more  and  more  of 


\ 
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the  pulp,  usually,  however,  attainiug  their  full  growth  before  the  inte- 
rior of  the  pear  has  been  entirely  consumed.  When  full  grown  they  leave 
the  fruit  either  through  the  calyx  end  or  through  some  crack  or  soft  spot 
and  drop  to  the  ground,  working  their  way  underneath  the  surface. 

The  larrsD  (PL  VII,  Fig.  2)  progress,  as  do  othfer  species  of  Diplosis^ 
by  a  scries  of  skips  or  jumps,  by  which  they  fling  themselves  an  inch  or 
more  in  a  horizontal  direction.  The  anal  end  of  the  body  is  curved  under 
iiutii  it  reaches  the  posterior  margin  of  the  flrst  thoracic  joint,  the  ante- 
rior end  of  the  body  being  also  somewhat  curved  downward,  and  is  then 
suddenly  snapped  str^ght  with  such  force  as  to  lift  and  throw  the  whole 
body. 

From  obs^ervations  made  by  the  Messrs.  Ooe,  it  seems  that  after  the 
larvffi  are  full  grown,  or  nearly  so,  they  leave  the  fruit,  preferably  daring 
a  rain-storm,  •r  are  forced  from  it  by  the  rain  penetrating  the  cracks  in 
the  fruit.  The  following  extract  from  a  letter  dated  June  12, 1885,  bears 
upon  this  point: 

Onr  men  had  gone  over  the  orohard  onoe,  picking  aU  that  they  oonld  find,  and  vete 
going  over  it  a  second  time  when  a  yiolent  rain-storm  obliged  them  to  quit  for  an 
nonr  or  two.  Betnmine  after  the  rain,  they  observed  that  a  basket  that  had  been 
left  ont  in  the  storm  wiui  2  or  3  quarts  of  the  wormv  pexirs  was  alive  with  the  larve, 
hopping  about  like  so  many  fleas.  They  had  aU  left  the  frnit  and  were  trying  to  escape 
A:om  the  basket.  Ui>on  examination  we  found  that  the  infested  fhiit  on  the  trees  had 
no  larvB.    So  the  work  was  not  so  thoroughly  done  as  we  had  intended. 

Mr.  Smith's  observations  prove  that  the  larvse  reach  the  ground  by 
dropping  from  the  tree,  after  which  they  immediately  seek  to  hide 
themselves  beneath  the  surface.  They  burrow  to  a  greater  or  less 
depth,  depending  on  the  porosity  of  the  soil,  but  rarely  exceed  an  inch. 
They  remain  for  a  considerable  time  (just  how  long  is  not  yet  deter- 
mined) in  the  naked  larva  state  before  commencing  their  cocoons,  and 
then  in  the  cocoons  for  another  length  of  time  before  transformilig  to 
pup»  (PI.  Vrr,  Fig.  3,  c). 

The  cocoon  is  whitish,  thin,  bnt  tough,  oval  in  form,  and  covered  with 
adhering  grains  of  earth. 

There  is  but  one  annual  generation.  The  larvae  which  go  into  the 
ground  about  the  1st  of  June  remain  there,  either  as  larvoe  or  pnpsD, 
until  the  following  spring.  This  is  proven  definitely  by  our  observa- 
tiona  at  the  Department.  From  a  lot  of  pears  received  from  Mr.  Smith 
June  10, 1884,  the  larvse  went  into  the  ground  almost  immediately  and 
the  flies  issued  as  follows,  the  earlier  ones  being  influenced  to  prema- 
ture development  by  the  warmer  temperature  of  the  vivaria : 


Bpsetmsnt 

Jannary  9,  1885 3 

Jannary  15, 1885 • 1 

January  28,  1885 « 1 

January  30,  1885 1 

February  2,  1885 , 1 

February  7, 1885 1 

AprU9, 1886 2 

April  10,  1885 ^ 13 

April  11,  1885 1*2 

April  12,  18a5 ^ 

April  13,  1885 8 

The  Messrs.  Coe  were  led  to  suppose  that  the  insect  might  be  doable- 
brooded  by  finding  pears  as  late  as  August  infested  with  similar  larvff} 
but  from  pears  sent  Angust  31  for  examination  nothing  but  numeroos 
specimens  of  a  species  of  Drosophila  were  bred,  and  these  had  doubtless 
been  attracted  by  the  diseased  or  rotting  condition  of  the  fruit. 

In  giving  out  the  adult  fly  the  pupa  breaks  thrbugh  the  cocoon  an^ 
workfl  its  way  til^roiigb  ^  ^a^tb  t^o  ^  gnrfaoei  strnggling  until  ncarll 
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\  whole  body  is  in  the  air  and  the  anal  end  only  is  held  in  the  earth, 
le  skin  of  the  thorax  then  splits'  longitudinally  and  the  adolt  fly  (1*1. 
11,  Fig.  3,  a)  makes  its  escape. 

PARASITES. 

Three  specimens  of  an  nndetermined  species  of  the  genus  Flatygaatcr 
n-e  found  in  the  breeding  jar  containing  the  infested  pears,  onAinil 
and  11.  and  had  evidently  been  parasitic  upon  the  larvae  of  the  IVar 
idge,  although  no  parasited  cocoons  of  the  latter  were  found.  Ho 
her  insect  was  contained  in  the  jar,  and  there  is  little  donbt  of  the 
irasitism.  As  will  be  shown  later,  there  is  a  strong  probability  of  the 
iI>ortation  of  this  midge  from  Europe,  and  this  parasite  may  very 
adily  have  been  brought  over  with  it.  There  are  more  than  one  hun- 
•cd  described  species  of  the  genus  Platygaster  in  Europej  the  descrip- 
3ns  of  many  of  which  are  inaccessible.  Walker's  species,  of  which 
icre  are  sixty-nine,  are  very  insaflicientty  described.  Hence  there  will 
3  great  difiQcalty  in  determining  this  species,  and  we  hesitate  to  de- 
ribe  it  as  new. 

BEMEDIES. 

S'o  better,  simpler,  or  more  satisfactory  remedy  can  be  devised,  in  the 
^ht  of  what  we  now  know  of  the  habits  of  this  insect,  than  that  need 
le  last  siBason  by  the  Messrs.  Goe^  which  is  to  strip  the  fruit  from  the 
ees  in  an  '*  oil  year  ^  and  destroy  it  either  by  burning  after  covering  it 
ith  kerosene,  or  by  feeding  to  hogs  before  the  insects  have  a  chance 
\  escape.  This  should  preferably  be  done  about  the  middle  of  May, 
*  before  the  larvie  have  attained  full  growth.  So  far  as  known  at  pres- 
it  the  insect  infests  no  other  fruit  than  the  pear,  and  it  ought  not  to 
3  impossible  for  the  fruit-growers  around  Meriden  to  practically  exter- 
inate  this  pest  in  a  single  season.  In  1884,  this  remedy  was  tried  on 
le  Goe  place,  but  the  insect  reappeared  in  the  spring  of  1885,  in  greater 
imbers  than  expected,  which  showed  that  the  picking  was  not  done 
I  thoroughly  as  supposed,  or  was  done  too  late,  or  else  that  the  insect 
id  gain^  a  good  foothold  in  neighboring  orchards  in  which  the  pick- 
g  was  not  tried.  In  a  letter  dated  June  12,  1885,  the  Messrs.  Goe 
ve  the  result  as  follows : 

Oar  method  seemed  to  answer  for  aU  practical  purposes,  as  they  had  not  come  this 
>ring  in  snfficient  nsmbers  to  do  damage  by  dimmishiDg  the  crops.  This  is  the 
taring  year  for  onr  orchards  and  the  trees  aU  blossomed  abundantly.  The  insect  cou- 
led  itself  to  its  favorite  pear  in  the  main.  None  were  fonnd  in  Anjon  or  Seckel  and 
w  in  other  varieties  besides  the  Lawrence.  The  125  trees  of  Lawrence  had  porhax>s 
le-sixth  of  the  fruit  infested. 

IS  IT  AN  INXnODUOED  SPECIES  T 

That  this  inseet  has  been  recently  imported  from  Europe  seems  quite 
Tobable,  for  the  following  reasons : 

(1)  Until  this  inseet  was  found  upon  the  Goe  farm,  no  inseet  of  similar 
labits  was  known  in  this  country. 

(2)  An  insect  of  almost  precisely  similar  habits  and  of  identical  aj>- 
^earance  (except  for  certain  discrepancies  which  can  Ibe  explained  away) 
las  been  described  by  European  authors,  aud,  as  early  as  1831,  did 
iousiderable  damage  to  the  pear  crop  in  parts  of  Europe. 

(3)  In  18S4  Mr.  Gee  said  that  some  seven  years  since  he  imported  a 
Iftrge  lot  of  pear  stocks  fron^  France,  upon  which  were  grafted  Ameri- 
^'^^  pears ;  prior  to  that  time  he  had  never  seen  the  insects.  A  year 
^  two  afterward  they  were  first  noticed,  but  in  small  numbers,  and 
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since  then  have  been  on  the  increase.  Mr.  Ooe  is  the  only  one  in  his 
section  of  the  State  who  has  imported  pear  stocks,  and  his  farm  wu 
the  first,  and  for  some  time  the  only  one,  infested. 

For  purposes  of  comparison  we  quote  Schmidberger's  acconnt  of  the 
habits  of  this  European  species  (Oeoidomyia  nigra  Meigen) :  * 

The  namber  of  egn  whioh  these  midges  Uy  in  a  pear  appears  to  be  yarioas ;  ^  I 
floiMetimes  foand  only  a  few  larvae  in  one  pear,  and  sometimes  more  than  twenty. 
The  eggs  are  hatohed  in  a  short  time,  particularlv  if  the  weather  be  warm ;  beoaiue 
from  the  fourth  day  of  their  deposition,  I  found  the  small  laryse  on  tiie  embryo  of  the 
blossom,  into  whion  they  began  to  bore,  nsuallv  in  or  near  the  stem  of  the  calyx. 
Ilefore  the  blossom  is  expand^  they  descend  to  the  core,  so  that  they  may  not  be  ei- 

Cosed  to  the  sun's  rays;  which,  as  has  been  already  said,  wonld  endanger  tbeir  ex- 
itence.  They  separate  at  the  core  and  bec^in  to  devour  on  all  sides.  When  thev  have 
consumed  the  pulp  of  the  small  fruit,  they  have  attained  their  tM  size,  and  only 
wait  for  a  favourable  opportunity  to  leave  their  still  secure  dwelling  and  feeding 
house*  This  opportunity  presents  itself  after  the  first  rain  ;  because  the  little  pears 
being  hoUowed  out,  be^in  to  decay  here  and  there  and  become  cracked,  i^y  which 
means  an  opening  is  afforded  to  the  larvie  to  make  their  way  out.  As  soon  as  they 
get  on  the  surface  of  the  little  pear,  £hey  bend  themselves  together  and  make  a  spring 
to  the  ground  to  bury  themselves.  That  these  larvie  are  not  injured  by  such  a  dsau 
on  the  ground  I  am  perfectly  convinced.  I  let  a  larva  fall  from  a  height  of  9  fiset 
on  the  floor  of  a  room  three  times  running ;  I  then  laid  it  on  the  earth  in  a  glass,  and 
in  a  few  seconds  it  buried  ItselfL 

If  no  rain  happens  at  the  time  the^  have  attained  their  Aill  size,  they  sometimes 
gnaw  an  opening  through  the  skin  or  the  little  pear;  they  nsnaUv,  however,  remain 
tooether  In  the  oore  till  the  pear  falls  off  and  Lb  bruised  hj  its  fall  on  the  ground, 
when  they  obtain  an  outlet.  They  often  remain  a  long  time  in  the  pear  on  the  ground, 
if  they  cannot  obtain  a  passage  out.  I  gathered  some  pears  that  were  outwardly  not 
injured  bv  them,  and  laid  some  of  them  on  a  board  in  the  room,  and  others  on  tbe  damp 
earth  In  the  glass ;  and  I  found  the  larvie  still  in  the  pears  in  the  middleof  July,  althoagn 
thev  were  externally  completely  withered  or  decayed,  and  covered  with  mould.  I 
took  them  out  of  the  pear  and  laid  them  on  the  earth  in  the  glass,  and  most  of  them, 
eyen  in  July,  buried  themselves  there. 

In  the  year  1831,  the  larvs  of  tbe  Gall  and  Pcar-midges  had  attained  their  fhll  sise 
from  the  Uth  to  the  20tb  of  May;  but  in  1632,  not  until  from  the  20th  to  the  26th, 
because  the  coldness  of  the  weather  that  spring  greatly  retarded  the  growth  of  tbe 
fruit.  They  have,  therefore,  generally  nearly  four  or  five  weeks  to  grow  and  attain 
their  ftill  size  before  they  bury  themselves  in  the  earth,  where  they  await  their 
transformation.  As  my  QaU-midges  did  not  appear  in  the  perfect  state  till  Deoember 
and  January,  it  may  also  with  certainty  be  conjectured  that  the  midges  issue  from 
the  earth  in  spring  to  propagate  tbeir  species  in  the  open  air.  **  *  *  In  the  spring 
of  1832,  my  first  business  was  to  look  all  round  the  garden  for  these  midges.  When 
the  blossom  buds  of  the  pear-tree  were  so  far  developed  that  in  the  single  blossoms  s 
petal  showed  itself  between  the  segments  of  the  calyx,  I  found  the  first  Gall-midge  in 
the  act  of  laying  its  egg  in  the  blossom ;  this  was  on  tbe  12th  of  April.  It  had  fixed 
itself  almost  perpendicularly  in  the  middle  of  a  single  blossom,  and  having  pierced  the 
petal  throuirh  with  its  long  ovipositor,  it  laid  its  egg  on  the  anther  of  the  still  closed 
blossom.  The  female  was  about  seven  and  a  half  minutes  laying  her  eggs.  When  she 
had  down  away,  I  cut  the  pierced  bud  in  two,  and  found  the  eggs  lying  in  a  heap  one 
upon  another  on  the  anthers.  They  were  white,  longish,  on  one  side  pointed  and 
transparent,  and  from  ten  to  twelve  in  number.  I  afterwards  found  several  midges 
engaged  in  laying  their  eggs,  as  late  as  the  18th  of  April,  from  which  dav  they 
ceuscd  to  appear  in  the  garden.  I  also  saw  a  Gall-midge  on  the  side  of  the  blossom 
with  its  ovipositor  inserted  in  it;  so  that  they  do  not  merely  pierce  the  petals  but  the 
oalyx  also.  I  even  saw  one  which,  having  been  somewhat  lone  in  laying  ite  eggs. 
could  not  draw  out  the  ovipositor  from  the  blossom ;  the  cause  of  which  I  conceivea 
to  be,  that  the  wound  had  begun  to  close  daring  the  operation  and  the  oyipoeitor  wa» 
'.hereby  jammed  in. 


It  will  thns  be  seen  that  the  habits  of  the  spedes  called  nigra 
x't^ry  similar  to  those  of  the  insect  from  Meriden. 

Such  descriptious  of  nigra  as  are  at  oar  command  seem  also  to  im 
dicate  this  species.    The  only  discrepancy  occurs  in  the  translation  < 
Scbmidberger's  description,t  in  which  it  is  stated  that  the  female  h 


*  A  Treatise  on  Insects,  ^c,  by  Vincent  Kollar,  translated  by  J.  and  M.  Loodo: 
with  notes  by  West  wood.    London,  1840,  pp.  292-:K)5. 
t  Kollar,  L  0.  p.  282. 


BSPORT  OP  THE  EHTOHOLOOIBT.  287 

83*  to  24-jointed  anteiinao  and  the  male  11-  to  12-jointed.  The  sexes  have 
evidently  been  transposed,  perhaps  in  the  translation,  and  the  two  basal 
joints  not  counted.  If  this  be  the  case,  we  then  have  the  male  antennse 
26-jointed  and  the  female  14-jointed,  jost  as  in  our  species. 

In  search  of  evidence  as  to  the  identity  of  the  two  insects  we  wrote 
in  March  to  Dr.  Jos.  Mik,  in  Vienna,  the  well-known  Dipterologist,  for 
determined  specimens  of  the  European  Oeddomyia  nigra.  Dr.  Mik  re- 
plied snbstantlally  that  nigra  was  n^t  known  in  collections,  and  that  it 
is  practically  a  lost  species,  and  advised  as  to  redescribe  from  fresh 
material,  giving  0.  nigra  and  C.  pyricola  as  possible  synonyms.*  Un- 
der the  circumstances,  and  considering  all  the  evidence  pro  and  oon^ 
we  feel  little  doubt  that  our  species  is  really  the  same  as  nigra,  but  as 
there  seems  to  have  been  no  careful  redescription  of  this  species  since 
Meigen's  short  characterization,  we  have  drawn  up  a  detailed  descrip- 
tion of  the  imago,  and  have  added  to  it  descriptions  of  the  larva  and 
papa.  If  dipterologiste  in  future  should  consider,  as  Mik  does,  that 
nigra  is  really  a  lost  species  for  want  of  proper  characterization^  or  if, 
from  future  breeding  and  comparison,  the  species  infesting  pears  m  Eu- 
rope prove  different  from  ours,  then  we  would  propose  the  name  pyrivara 
for  that  here  described,  and  there  can  at  least  be  no  question  as  to  what 
iiuiect  10  intended  by  tnis  name. 

OBSOBIPTIYB. 

Probably  the  characters  by  which  the  species  will  be  most  effectu- 
ally distinguished  are  those  of  the  male  genitalia,  and  for  this  reason 
we  have  given  an  enlarged  figure  of  these  parts.  There  is  every  reason 
to  believe  that  in  a  family  in  which  the  species  are  so  small  and  so  uni- 
formly colored,  and  where  the  specific  differences  are  so  difficult  to  set 
forth,  we  shall  find  in  these  genitalia  the  chief  characters  for  classifica- 
tion in  the  future.  It  seems  strange,  therefore,  that  so  little  attention 
has  been  given  to  them  by  ?mters  on  the  OecidomyidcB,^ 

DiPLOSis  NIGRA  [f  ]( Meiffon).— ifiux^o,— i  .—Average  length,  8.5™™ ;  expanse,  about 
3.*"",  General  color,  dark-gray  or  blaok.  Bead,  with  the  eyeu,  deep  yelyety -black; 
fkce  dark-gray,  almost  black,  a  fringe  of  long,  yellowish  hairs,  which  cnrve  over  the 
eyes,  on  the  edge  of  the  occiput.  Antenuffi  2C-joii]ted  {2  +  ^))  pediciUate-moniliform, 
and  normally  clothed;  one- fifth  .longer  than  the  whole  body,  black,  with  the  pedan- 

*  The  text  of  Dr.  Mik's  letter  translated  is  m  follows : 

I  wonld  send  yon  specimens  of  Ceoidomyia  {DiploHa)  nigra  with  great  pleasure  if  I 
possessed  any.  I  do  not  believe  that  a  typical  specimen  can  be  obtained  anywhere, 
and  even  if  one  still  exists  it  wonld  be  hardly  possible  to  recognize  on  account  of  the 
perishability  of  these  insects.  My  opinion,  however,  is  this :  How  Schmidberger  conld 
oe  led  to  consider  his  Ceoidomyia  bred  from  pears  as  nigra,  Meig.,  I  can  only  explain 
b;  its  possession  of  a  long  ovipomtor.  This,  Iiowever.  occurs  also  in  other  species  of 
Diploeit,  I  do  not  possess  Schmidberger's  rare  work,  out  thi  nk  that  he  gave  no  other 
description  of  the  imago  than  a  repetition  of  Meigen's  description  of  nigra.  At  least 
this  appears  from  NOrdlinger's  **  Die  kleinen  Feinde,"  1869,  p.  620,  as  the  latter  would 
rcrtainl^  have  repeated  Sclimidberger's  description.  Cecidomyia  pyricola^  Nordl.  (I,  o,, 
i).  G'i^'i),  IS  also  described  so  poorly  that  the  insect  cannot  be  recognized.  It  is  my  opin- 
ion that  Nordliuger's  and  Schmidberger's  species  are  identical.  [Bergenstamm  and 
Loew  express  the  same  opinion  in  their  Synopeie  Cecidomyidarum.  Verb.  d.  zool.-bot. 
Ges.  Wien,  1876. — C.  V.  if.]  If  you  wiU  allow  me  to  advise,  you  should  describe  your 
ri^HJoies  from  fresh  and  dry  specimens  as  new,  and  could  add  the  above  names  as  doubt- 
fnl  synonyms.    I  believe  that  no  error  would  be  committed  by  adopting  this  course. 

^  tNone  of  the  older  authors  have  paid  any  detailed  attention  to  them,  nor  can  we 
tind  that  the  parts  have  been  characterized  in  any  but  general  terms.  Jo.scf  Mik,  in 
his  description  of  Cecidomyia  hygrophila  ( IViener  Entomologische  Zeituvg,  Jahrg.  ii,  1883, 
p.  211,  Taf.  Ill,  Fig.  14)  rigures  and  describes  the  parts  in  a  general  way,  mentioning 
the  hook  and  basal  portion  of  the  claspers,  and  two  bud-shaped  central  laminae,  which 
correspond  to  the  suprapenal  plate  In  our  deHcription. 

No  one  probably  more  fully  appreciated  the  difficulty  of  separating  many  of  the 
species  of  tecidomyidce  in  their  mature  condition,  whether  fresh  or  dry,  than  our  late 
^^Booiate  Mr.  B.  D.  Walsh.    Yet,  though  he  has  so  elaborately  described  man^  ^«2dr 
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eks  wMtiah ;  the  two  basal  Jointa  sliorteBt  and  atontett ;  all  othezB  Rlobnlar,  de4!nafliiif 
slightly  in  size  from  3  to  &.  the  pednncles  ojlindrioal  and  gradually  increasiog  in 
length;  apical  nipple  almost  as  long  as  apioal  Joint.    Palpi  faintly  dusky,  4-Joint<Ml, 
joint  4  about  as  long  as  2  and  3  togeuier,  and  somewhat  curved.     Thorax  very  dark, 
dull  gray  or  block,  with  two  anteriorly  diverging,  rather  indistinct  gray  stripe^ 
besot  with  long  yellowish  hairs;  an  oblique  row  of  such  bairs  runs  from  near  tlit^ 
head  and  extends  along  the  side  of  the  thorax  to  near  the  auterior  margin  of  tbe 
scntel'lnro;  a  semicircle  of  similar  hairs  on  the  scutellnm,  the  lateral  ones  lon^Mt: 
wings  faintly  fuliginous,  with  slight  reflections,  covered  sparsely  with  a  very  delicate 
blackish  pubescence ;  veins  somewhat  dailser;  fringes  blackish ;  halteres  pale  yelivw- 
ish ;  legs  dusky,  wit  h  a  more  or  less  yellowish  tinge ;  tibin)  palest,  femora  almost  black 
ont8id<^  in  some  of  the  fully-mature  specimens,  covered  inside  with  pale-yellow,  gligt- 
ening  pubenceuce,  the  hairs  along  ^e  inner  surface  whitish.    Abdomen  dark-gray, 
almost  black  dorsally,  where  it  is  sparsely  beset  with  minute,  fine,  pale  hairs,  and  with 
a  fringe  of  long,  fine,  pale-yellowish  hairs  along  the  posterior  border  of  each  joint: 
venter  more  brownish,  inclining  to  blaek,  each  joint  with  a  transverse  quadrate  spot, 
obsolete  in  the  darker  specimens,  more  closely  beset  with  long  and  somewhat  wayr, 
pale  hairs ;  genitalia  (PI.  VIl,  Figs.  3, 5  and  4)  pale-yellowish  or  dusky,  consisting  of  a 
pair  of  prominent,  2-Jointed  claspersor  forceps,  which,  when  protruded,  are  recurved 
dorsally ;  the  basal  joint  (a)  swollen,  ellipsoidal,  with  a  few  stiff  hairs,  and  very  faiotly 
striate  transversely;  the  terminal  joint  (b)  consisting -of  a  hook,  evidently  movable 
and  usually  bent  inward  and  backward;  just  above  these  prominent  claspers  is  the 
style  or  intromittent  organ  proper  (o),  a  pointed  process,  reaching,  when  at  rest,  not 
quite  to  half  the  length  of  the  swollen  basal  joint  of  olaspers,  and  broadening  has- 
ally ;  a  suprapenal  piece  (d)  is  orescent-shaped,  the  ears  of  the  crescent  reaching  aJlx>at 
as  far  as  tne  tip  of  the  style,  and  its  b.ise  broadening.    Still  above  this  is  a  V-shaped 
palpigerous  piece  (e),  broad  terminally,  with  a  well-marked,  V-shaped  medial  slit, 
and  with  a  simple  palpus  and  a  stiff  hair  on  either  side.    The  whole  mechanism  plays 
on  an  elastic  and  membranous  sheath,  which  is  retractile  within  the  anal  jomt  of 
the  abdomen.    Before  use  it  is  oloselv  folded  back,  so  as  to  be  with  difficulty  anaJyved. 

$. — ^Average  length,  exclusive  of  ovipositor,  about  3.4°'™,  the  ovipositor,  when 
extended,  being  longer  than  the  rest  of  the  body ;  expanse,  about  7™™.  Antenii» 
normal,  14-jointed  (2  -|-  l^)t  slightly  longer  than  head  and  thorax  together,  the  two 
basal  joints  as  in  male;  joint  3  longest,  almost  as  long  as  4  and  5  together;  the  rest 
of  about  equad  length,  cylindrical,  slightly  thickest  anteriorly,  with  rounded  tips 
and  somewhat  truncated  bases ;  the  pedicels  of  joints  4  to  7  somewhat  shorter  than 
the  others;  apical  nipple  shorter  than  apical  joint.  In  general,  somewhat  lighter  in 
color  than  the  male;  the  extended  oviponi tor  lighter  than  remainder  of  the  abdomen. 

Described  from  upwards  of  thirty  fresh  specimens,  reared  from  larvn  injuring  the 
fruit  of  the  pear,  at  Meriden,  Conn. 

Larva. — Length,  4™">  to  4.5"»".  Color  pale  yellow.  Surface  polished  and  very 
faintly  retioulatod.  Breastbone  pale  brownish,  its  apex  broadly  bilobed.  (In  the  ^- 
ure  it  is  represented  as  rather  too  long  for  its  width.)  Bodv  (13  joints  and  subjoint) 
14-jointed,  exclusive  of  the  head.  Antenna)  2-jointed.  Anal  subioint  muck  narrower 
laterally  than  the  penultimate,  slightly  concave,  the  concavity  beset  with  six  (three 
each  side)  small  fleshy  tubercles  (the  two  middle  ones  are  not  shown  in  the  fig- 
ure), of  which  the  second  one  ou  each  side  is  stoutest,  those  on  the  external  angles 
bearing  each  a  short  spine.    Spiracles  normally  placed  and  mounted  on  tubercles. 

Pupa. — ^Average  length  about  3""°.    Head,  thorax,  legs,  and  wing-oases  blackish, 

making  species,  he  never  refers  to  the  structural  character  of  the  genitalia,  but  dwells 

chiefly  on  the  far  less  significant  color  and  the  structure  of  the  oviuositor  of  the  female. 

Oston  Sacken  has  fully  recognized  the  classificatory  valne  of  these  genitalia  in  the 

TiptilidcD  (Monographs  of  the  Diptera  of  North  America,  Part  IV,  SiuithH.  Mi8Cp!L 


Soc.  Nat.  Hist,  xiii,  Apr.,  1870 ;  F.  Buchanan  White,  Trans.  Linn.  Soo.  Lond.,  2d  ser. 
Zool.,  i,  p.  357,  1876 ;  P.  H.  Gosse,  Ibid,  2nd  ser.  Zool.,  ii,  p.  265,  1882),  but  chiefly  in 
Neuroptera,  because  of  the  prominence  they  have,  as  a  rule,  in  that  Order.    Yet  no 
very  serious  attempt  has  been  made  to  co-ordinate  and  homologize  the  parts.    In  fact 
they  show  in  the  same  Order,  and  even  in  the  same  family  and  genus,  such  an  infinitT 
of  variation  that  it  is  questionable  whether  they  can  alwaiys  be  homologized.    Tak^ 
'  as  an  illustration  McLachlan's  admirable  '^  Monographic  Revision  and  Synopsis  o^ 
Trichoptera  of  the  European  Fauna.''    In  this  he  snows  how  absolutely  essential  the 
male  genitalia  are  in  discriminating  species,  though  he  is  often  in  doubt  as  to  the 
nature  of  the  parts,  or  as  to  what  really  constitutes  the  true  penis,  and  with  thesx* 
oeption  of  this  organ  and  its  sheath  the  other  appendages  are  designated  either  ai 
superior,  intermediate,  inferior^  or  lateral.    In  the  Lepidoptera  the  parts  have  be^ 
Tariously  named  so  that  there  is  no  uniform  terminology. 
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abdomen  yellow.  Head  and  thorax  together  about  as  Ions  ae  the  two  basal  joints  of 
the  abdomen.  Front  of  head  conical,  acnte,  having  each  side,  close  to  the  eye,  a  stent 
8pine  and  two  fine  hairs  dorBally.  Another,  somewhat  curved  stent  spine  ariseafrom 
the  upper  angle  of  the  wing-cases  which  reach  to  the  third  abdominal  joint.  Abdo- 
men quite  strongly  cnrved,  the  sutures  rather  deep,  and  containing  dorsally  a  some- 
\rliat  semicircular,  scale-like  piece,  covered  with  minute  retrorse  spines;  tip  un- 
armed and  bluntly  rounded.  Ezuvium  without  special  significance,  the  autennal 
libeaths  remaining  very  much  in  the  normal  position. 
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oral  Con 


&EPOBT  OH  THE  LOCTTSTS  OF  THE  SAH  JOAQTriH  TALLET,  OAZI- 

FOBHLL* 

By  D,  W.  GOQTTILLETT. 

Anaheim,  Lob  Angblbs  Countt,  California, 

J^temher  1, 1885. 

Dear  Sir  :  I  herewith  transmit  to  yon  my  report  upon  the  Locusts  of  the  San  Joa- 
quin Valley,  Califomia. 

In  aeoordance  with  your  telegram  of  the  1st  of  June,  I  proceeded  to  Stockton  for  the 

— KMe  of  interviewing  Mr.  G.  N.  Milco,  one  of  the  members  of  the  State  Horticult- 
Commission,  in  order  to  ascertain  from  him  what  part  of  the  San  Joaquin  YaUey 
most  idfested  with  locusts.  I  learned  ftom  him  that  they  were  about  as  numerous 
in  the  vicinity  of  Merced,  in  Merced  County,  as  in  any  other  -part  of  the  valley,  and 
he  invited  me  to  pay  a  visit  to  the  Buhach  plantation— of  which  he  is  part  owner — 
which  is  situated  about  6  miles  west  of  the  village  of  Merced,  adding  that  if  I  found 
the  locality  to  be  a  desirable  one  I  would  be  perfectly  welcome  to  remain  at  the  plan- 
tation for  as  long  a  time  as  I  desired.  A  few  minutes  later  I  had  an  interview  with 
the  other  proprietor  of  this  plantation,  Mr.  J.  D.  Peters,  a  prominent  business  man  of 
Stockton,  who,  upon  learning  my  mission,  also  invited  me  to  visit  the  Buhach  planta- 
tion and  remain  there  as  long  as  I  wished.  Accordinglv  I  proceeded  at  once  to  the 
above  plantation,  accompanied  by  Mr.  Peters,  and  finding  it  to  be  a  ver^  desirable 
location— 'the  locusts  being  very  abundant,  and  everything  necessary  being  offered 
me  for  the  prosecution  of  my  studies-*!  concluded  to  make  this  plantation  my  head- 
quarters. 

Already  the  locusts  had  almost  wholly  defoliated  several  collections  of  trees  and 
ihmbe  growing  around  the  residences  in  this  vaUey,  and  many  alfedfla  and  grain  fields 
literally  swarmed  with  them. 

*  The  following  letter  of  instmotions  will  indicate  the  points  upon  whioh  infoxma- 
tion  was  needed: 

Drparthknt  of  A0RI017LTUR>| 

Division  of  Emtomologt, 
Waehington,  D.  C,  June  1, 1885. 

Drab  Sir:  In  accordance  with  my  telegram  aud  the  inclosed  commission,  I  wish 
you  to  give  your  time  for  ftt>m  six  to  eight  weeks  or  more,  as  occasion  may  require,  to 
a  thorout^h  examination  of  the  Locust  troubles  in  California.    Ton  are  doabtless  fa- 
miliar with  the  work  of  the  United  States  Entomological  Commission  on  Caioptenut 
iW6tu8,  and  of  coarse  it  will  not  be  necessary  that  you  repeat  descriptions  of  any  of 
the  remedies  there  given  in  detail  or  iUastrated.    I  wish  imormation  as  to  the  amoant 
of  damage ;  as  to  the  rauj^ej  as  to  the  source  and  movements  both  of  the  young  and 
the  winged;  the  kinds  ofsoil  in  which  they  are  hatched  most  abundantly,  and  every- 
thing pertaining  to  their  natural  history,  which  will  of  course  be  found  very  similar  to 
that  of  ^etvLs,    Accounts,  as  far  as  possible  with  illnstrations,  of  all  particular  meae- 
nrf s  adopted  that  are  diHerent  frqm  those  adopted  in  the  East ;  observations  on  enemies 
iind  parasites,  and,  in  fact,  as  fall  a  statement  of  the  whole  subject  a^  will  permit  you 
to  make  a  satisfactory  report,  to  be  published  by  the  Department. 

Yon  should  send  on  specimens  properly  preserved  of  the  insect  in  its  different  stages, 
together  with  egg-pods,  and  particularly  all  parasites  and  other  enemies  found  attack- 
ing it.    *    •    • 

Youw  very  truly, 

C.  V.  RILEY, 

BnUimola§i»t 

A>.  W.  COQUILLETT, 

Anaheim,  Col, 
19  AG— '85 
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About  the  middle  of  Jane  the  snperintendent  of  the  Bnhach  plantation,  Mr..G.  K. 
Liidd,  who  extende<l  me  eTezy  facility  in  his  power  to  aid  me  in  stndjing  on  theioeiuU 
probfem  in  this  valley,  wrote  to  the  saperintcndent  of  the  Natoma  ▼ineyaru,  uear  Ful- 
nom,  In  Sacramento  County,  asking^ him  what  remedies  he  had  naed  for  destroyiux  tbf 
locusts,  and  alao  what  snoceea  he  had  had  with  them,  andieeeiyed  a  reply  statiitj;  liiat 
l)t*  liad  been  experimenting  with  a  mixtnre  composed  of  araenic,  aogar,  rniddliit;;is;)iid 
water.  »nd  was  of  the  opinion  that  this  would  prove  a  decided  aaccesiK. 

AbOQt  this  time  Mesdis.  George  West  and  Thomas  Hintom,  two  of  the  profirit-torsof 
the  extenaiTO  orchard  and  vineyard  of  Kohler^  West  d&  Mintum,  at  M  in  turn  ^tatif'it. 
i  n  (Yeano  County,  paid  a  visit  to  the  Natoma  vineyard  for  the  purpose  of  learn  iiiji;  l»"^■ 
about  the  above  remedv,  and  were  so  mueh  i^leaaed  with  what  they  saw  of  its  cfr.- 1 
npon  the  locnats  that  they  determined  to  try  it  upon  their  own  orchurd  and  v1nt->  h.! 
at  Mintum  Station,  and  invited  Mr.  Ladd  and  myself  to  visit  them  and  wttuuB»  t*  > 
results  of  the  ezneiiments.  Accordingly,  on  the  24th  of  June,  we  proceeded  to  Uiu 
turn  Station^  and  ftom  what  wa  there  saw  of  the  effects  of  this  remedy,  were  con- 
vinced that  it  waa  a  decided  success. 

About  the  12th  of  July«  Messrs.  Milco  A.  Peters  sent  to  the  Buhach  plantation  l,Oi)i) 
pounds  of  arsenic,  an  equal  auantity  of  sugar,  and  about  3  tons  of  bran,  to  be  used  in 
poisoning  the  locusts  ujion  about  300  acres  of  the  plantation  that  was  planted  out  to 
firuit  trees  and  giape-vines.  Bran  has  been  substituted  for  the  middfinffs,  not  only 
on  account  of  its  Ming  cheaper,  but  also  from  the  fact  that  in  dryinguler  hariiie 
been  wet,  it  foima  a  jageed  mass,  which  offers  the  locusts  a  chance  to  feed  upon  it ; 
whereas  middlings,  in  cuying,  being  much  finer  than  bran,  forms  a  smootn,  ereo 
mninr,  which  gives  tae  loeusts  no  chance  to  get  a  bite  of  it.  During  the  next  twodatv 
about  twi^-flnhs  of  the  above  materials  were  mixed  and  put  out  upon  the  300  aem 
msntionad  abovi^  and  this  was  repeated  about  one  w«ak  li&ar.  Alter  the  axpiration 
of  a  week  affeor  tnis  second  batch  had  been  put  out  there  were  at  least  400  dead  loeusti 
to  eveiy  living  one. 

I  leniained  at  the  Buhach  plantation  until  the  flnt  week  in  August,  when,  in  ae- 
cordanoe  with  your  request  for  me  to  return  to  my  home  and  write  my  report,  I  took 
the  train  for  Anaheim  on  the  8th  of  August,  and  arrived  at  my  destination  the  next 
dST.  A.  taw  days  before  this  I  paid  a  visit  to  Messrs.  Milco  db  Peters,  at  Stockton, 
bin  eeuld  not  prevail  upon  them  to  receive  any  compensation  whatever  for  my  board, 
Ac,  whilB  ait  their  plimtation.  During  my  stay  at  the  plantation  these  gentlemen 
^  all  in  their  power  to  aid  me  in  my  studies,  and  Mr.  Milco  visited  the  plantatiec 
several  times  while  I  was  staying  there,  and  assisted  me  much. 

To  both  of  these  gentlemen,  and  also  to  Mr.  Ladd,  the  superintendent,  my  wannetit 
thaoka  are  due.  To  Dr.  P.  S.  Uhler  I  am  indebte'i  for  the  determination  of  several 
speeies  of  ioeusts ;  and  last,  but  by  no  means  leas  I  am  especially  indebted  to  yonr- 
self  for  determinatioiia  and  other  help. 

Bespeotfhlly  yours,  

D.  W.  COQUIIiLETT 

Prol.  C.  y.  Bust, 

Z7.  8,  EmUmologUi. 

The  following  images  comprise  a  report  of  my  observatioiis  upon  ihe 
locostB  of  the  San  Joaquin  YaUey,  Oalifomiay  during  the  months  of  Jaoe 
and  July,  1885. 

I  waa  located  at  the  Buhach  plantation,  which  is  situated  about  6 
miles  west  of  the  village  of  Merced,  in  Merced  County.  This  plantation 
consists  of  about  400  acres,  the  greater  part  of  which  is  planted  out  to 
fruit  trees  and  grape-vines.  It  is  situated  in  the  midst  of  a  great  irra in- 
growing region,  and  on  every  side  of  it  grain  fields  stretch  away  uliiio.^! 
as  far  as  the  eye  can  reach,  dotted  here  and  there  by  the  residences  ot 
the  grain-growers  or  of  their  tenants,  and  by  the  fruit  and  ornameiitHl 
trees  which  usually  surround  these  residences. 

When  I  arrived  at  this  plantation  early  in  the  month  of  June,  the 
locusts  were  already  in  possession,  but  they  were  chiefly  found  in  tbe 
vicinity  of  tbe  Lombardy  poplar  trees  which  grew  along  the  banks  of 
almost'  every  irrigating  ditch  upon  the  plantation.  Already  many  of 
these  trees  were  beginning  to  show  evidences  of  the  work  of  the  locusts, 
tlio  leaves  presenting  the  appearance  of  having  been  riddled  by  hail 
stones.  Many  of  the  grape-vines  growing  next  to  these  trees  were  also 
infested  by  locusts,  which  had  not  only  stripx>ed  many  of  them  of  tbeir 
leaves,  but  had  also  gnawed  off  the  buds  and  tender  bark. 
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The  locasts  were  ooBflned  to  the  trees  and  grape-vines  growing  along 
the  oater  edges  of  the  orchards  and  vineyards,  bnt  later  in  the  season 
they  gradually  spread  all  over  the  plantation.  They  seemed  to  prefer 
the  leaves  of  poplar  trees  and  grape-vines  to  any  others,  and  were  espe- 
cially fond  of  the  tender  bark  of  grapevines.  While  they  would  eat 
the  leaves  of  almost  every  kind  of  tree,  shrab,  and  plant  growing  upon 
the  plantation,  yet  they  manifested  an  evident  preference  for  certain 
kinds.  The  leaves  of  peach  trees  were  not  much  relished  by  them,  but 
the  fruit  was  eagerly  eaten,  and  upon  bearing  peach  trees  that  had  been 
much  infested  by  the  locusts  it  was  no  unciimmon  sight  to  see  nothing 
but  the  leaves  and  naked  pits  remaining.  Fig  and  pomegranate  trees 
suffered  but  little  from  their  attack,  as  did  also  gum  and  evergreen 
trees.  I  saw  a  small,  barrel-shaped  cactus  which  had  its  inside  eaten 
out  by  the  locusts. 

Plants  covered  with  sackii)^  did  not  Cwscapo  the  attacks  of  the  locusts, 
which  gnawed  holes  into  the  sacking  and  then  entered  and  devoured 
the  leaves  of  the  inclosed  plant.  One  lady  sought  to  save  a  favorite 
plant  by  turning  a  washtub  over  it,  but  upon  removing  the  tub  a  few 
days  later  she  found  that  the  leaves  had  been  entirely  stripped  from  the 
plant. 

Fields*of  alfolfa  suffered  very  severely  from  the  attack  of  the  locusts ; 
the  latter  were  also  very  destructive  to  beans,  cabbage,  and  tomatoes, 
but  com,  melon,  and  pumpkin  vines  were  not  much  injured  by  them. 

The  pyrethrum  plants — from  the  flowers  of  which  the  insect  powder 
known  as  "  Buhach  "  is  produced — were  not  much  injured  by  the  locusts. 
In  places  where  the  plants  had  been  considerably  eaten  I  found  many 
locusts  which  acted  very  much  as  those  do  that  have  been  sprayed  with 
a  solution  of  buhach  and  water ;  they  had  completely  lost  the  use  of 
their  legs  and  were  lying  upon  the  ground  in  a  very  helpless  condition, 
occasionally  jerking  a  leg  or  moving  a  foot.  Several  of  them  were  dead, 
evidently  having  partaken  too  freely  of  the  leaves  of  the  pyrethrum 
plants,  as  no  poison  had  been  put  out  up  to  this  time. 

Wheat  fields,  as  a  rule,  were  bnt  little  injured  by  the  locusts,  the 
principal  injury  being  done  by  biting  off  a  small  proportion  of  the  heads 
and  aUowing  them  to  fall  ux>on  the  ground.    Late-sown  wheat  suffered* 
ih^  most,  and  several  fields  were  iiyured  to  such  an  extent  that  they 
were  not  harvested. 

Bye  fields  were  generally  much  injured  by  the  locusts,  which  devoured 
the  cxi>08ed  kernels  in  the  heads ;  I  have  examined  many  heads  of  rye 
in  which  every  kernel  had  been  devoured.  Mr.  D.  W.  Swain  estimated 
that  he  had  lost  fully  one-third  of  his  crop  of  rye  on  600  acres  through 
the  attacks  of  locusts.  The  reason  that  they  were  more  destructive  to 
rye  than  to  either  wheat  or  barley  is  to  be  found  in  the  faet  that  the 
kernels  of  wheat  and  barley  are  wholly  inclosed  in  a  husk,  whereas  the 
kernels  of  rye  are  exposed  to  view. 

SPECIES  OP  LOCUSTS  MOST  DESTETJCTIVB. 

I  captured  in  the  San  Joaquin  Valley  no  less  than  twenty  different 
6X)ecies  of  locusts  belonging  to  the  subfamilies  AcridincBand  (EdipodincBj 
but  the  principal  damage  was  committed  by  four  species,  three  of  which 
belonged  to  the  Acridince  or  Spine-breasted  Locusts. 

The  species  which  appeared  in  the  grea^test  numbers  was  the  Devas- 
tating Locust  {Melanoplm  devastator  Scudder),  which  outnumbered  all 
of  the  other  si>ecies  combined,  in  the  proportion  of  at  least  seven  to  one. 
It  was  accompanied  by  the  Ash-colored  Locust  (Mekmoplus  ciivereuA 
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Scadder)  which  was  about  one-twentieth  as  abundant  as  the  former 
species.  These  two  species  were  the  ones  that  were  the  most  destructive 
to  the  larger  fruit  and  ornamental  trees,  and  they  are  the  only  ones 
that  I  saw  feeding  upon  the  ripe  kernels  of  rye  in  the  fields. 

During  the  hottest  part  of  the  day  they  would  sometimes  take  to  their 
wings  and  fly  to  a  distance  of  &om  50  to  100  yards  at  a  time.  All  of 
them  would  not  start  up  at  once,  but  one  would  start  up  here,  another 
there,  and  so  on,  each  apparently  going  entirely  independent  of  the 
others.  When  the  weather  was  perfectly  calm  they  would  fly  in  every 
direction,  but  whenever  there  was  a  gentle  breeze  blowing  they  would 
fly  against  it }  they  would  not  attempt  to  fly  when  the  wind  was  blow- 
ing hard. 

Sometimes  when  there  was  a  perfect  calm  one  would  start  up  and  fly 
a  short  distance,  when,  the  breeze  starting  up,  he  would  turn  and  fly 
against  it ;  but  when  it  would  begin  to  blow  quite  hard  he  would  again 
turn  about  and  fly  with  the  wind  for  a  short  distance  and  then  alight 

In  these  migrations,  if  one  of  the  locusts  were  to  fly  against  a  tall 
tree  he  would  alight  there  and  remain  for  some  time,  but  if  he  missed 
the  tree  he  would  continue  his  flight  sometimes  until  lost  to  view;  at 
other  times  he  would  gradually  approach  the  earth  and  flually  alight, 
either  upon  the  bare  earth  or  upon  any  plant^  shrub,  tree,  or  other  ob- 
ject that  chanced  to  be  in  his  way. 

These  locusts  do  not  seem  to  be  able  to  fly  in  any  direction  that  they 
may  choose,  nor  to  alight  in  any  particular  place,  alighting  as  often  in 
the  water  or  upon  the  bare  ground  as  upon  plants.  In  migrating  from 
the  flelds  to  a  collection  of  trees  of  any  kind  a  very  few  of  them  will 
alight  in  the  trees,  but  the  greater  number  will  drop  upon  the  groond 
and  afterward  crawl  to  a  tree  and  ascend  its  trunk. 

The  Ash-colored  Locust  (M,  oinereus)  flies  with  greater  ease  than  the 
Devastating  Locust  (if.  devastator).  Both  species  fly  in  a  nearly  straight 
line,  and  at  a  distance  ranging  all  the  way  from  5  to  20  feet  from  the 
ground. 

These  migrations  were  not  always  performed  for  the  purpose  of  ob- 
taining food,  as  I  have  frequently  seen  the  locusts  start  out  of  poplar 
trees  Uiat  as  yet  had  not  be«n  much  injured  by  them,  of  the  leaves  oi 
which  t)iey  are  very  fond.  I  have  also  seen  them  fly  out  of  wheat-fields 
that  had  not  as  yet  been  harvested,  and  out  of  low,  waste  places  that 
were  covered  with  a  rank  growth  of  green  weeds. 

WHEBE  DID  THESE  LOCUSTS  HATCH  t 

As  the  wind  in  the  San  Joaquin  valley  during  the  summer  season 
usually  blows  from  the  southwest,  so  the  course  of  the  locusts  would, 
in  most  cases^  be  directed  to  the  southwest,  since  they  invariably  fly 
against  the  wind. 

Several  persons  who  had  visited  the  foot-hills  lying  on  the  east  side 
of  this  valley  early  in  the  season  stated  to  me  that  the  locusts  were 
much  more  abundant  there  than  they  have  been  in  the  valley,  and  that 
they  appeared  there  much  earlier  in  the  season  than  they  did  in  the 
valley.  These  persons  were  nearly  always  of  the  opinion  that  the 
locusts  which  devastated  the  valley  hatched  out  in  the  foot-hills,  and 
that  as  soon  as  the  feed  on  the  foot-hiUs  began  to  fail,  the  locusts  mi- 
grated to  the  valley;  but  I  arrived  too  late  in  the  season  to  definitely 
settle  this  question,  as  the  locusts  were  already  very  numerous  in  the 
valley  when  I  arrived  there  early  in  June.  I  am  strongly  of  the  opin- 
ion, however,  that  the  greater  number  of  the  locusts  which  appeiu^d 
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in  this  Talley  tbe  present  season  were  produced  ftom  eggs  that  had 
been  deposited  here  dnring  the  preceding  aatnmn. 

As  above  stated,  when  I  arrived  at  the  Buhach  plantation  the  locnsts 
were  most  abundant  along  the  outer  edges  of  the  orchards  and  vine- 
yards, while  the  more  central  parts  were  almost  wholly  free  from  them. 
Now,  if  the  locusts  had  migrated  to  this  plantation,  would  they  not 
have  been  found  as  often  in  the  center  of  the  orchards  and  vineyards 
as  along  the  outer  edges t  But  if  the  locusts  had  hatched  out  upon  the 
plantation  we  should  expect  to  find  them  the-most  numerous  in  the  vi- 
cinity of  uncultivated  land,  where  the  eggs  would  not  have  been  dis- 
turbed by  the  plow  and  cultivator ;  and  this  was  exactly  the  situation 
where  they  were  the  most  numerous — ^in  the  vicinity  of  the  uncultivated 
land  along  the  outer  edges  of  the  orchards  and  vineyards.  Had  the 
eggs  been  deposited  last  autumn  in  the  more  central  parts  of  the  or- 
chards and  vineyards,  the  subsequent  cultivating  of  these  would  have 
destroyed  the  eggs,  so  that  no  locusts  would  have  hatched  out  in  such 
situations ;  and  none  were  found  there. 

Moreover,  I  found  upon  the  uncultivated  land  referred  to  above  quite 
a  number  of  young  locusts,  which  were  evidently  the  young  of  the  De- 
vastating Locust  (M.daro^totor),  since,  in  their  markings,  they  approach 
that  species  more  closely  than  they  do  «ny  other  of  the  Spine-breasted 
Locnsts  which  inhabit  the  San  Joaquin  Valley.  The  following  is  a  de- 
scription of  these  young  locusts,  drawn  from  fresh  specimens: 

Head,  aAhen-gray,  whitish  below  each  eye.  Thorax,  ashen-brown ;  two  dark-brown- 
iah  enbdorsal  stripeR,  one  on  each  side,  and  below  each  is  a  whitish  line,  then  a  dark 
spot  bordered  below  bv  a  whitish  line.  Abdomen,  ashen-pink,  mottled  with  dark 
brown.  Venter,  whitish,  nnmarked.  Lep^s,  ashen-yellow ;  nind  femora  with  a  longi- 
tadin^  black  stripe  on  the  outer  side,  interrapted  at  the  middle  of  the  femnr  and  sub- 
interrapted  at  the  first  one-  foartb ;  upper  side  of  hind  femora  marked  with  three 
black  spots,  the  firnt  at  one-fifth,  the  second  at  two-fifths,  and  the  third  at  two-thinls 
the  length  of  each  hind  femur  from  its  base,  the  first  spot  sometimes  wanting,  the 
second  and  third  s]>ot8  extending  slightly  upon  the  inner  side  of  each  hind  femur 
before  the  tip.    There  is  a  blunt  spine  between  the  front  legs. 

In  all  of  these  characters  the  agreement  with  the  adult  Devastating 
Locust  is  very  close.  There  are  only  three  species  of  Spine  breasted 
Locnsts  inhabiting  the  San  Joaquin  Valley  which  approach  this  species 
very  closely  in  their  markings ;  and  from  each  of  these  both  the  adult 
Devastating  Locust  and  the  young  locusts  above  described  differ  as 
follows: 

Melanaplus  cinereus  Scudder  (the  Ash-colored  Locust)^  has  no  black 
spots  on  the  hind  femora. 

Melanopltut  sp.  (probably  only  a  variety  of  devastator)  has  no  distinct 
black  subdorsal  stripes  on  the  thoiux. 

Faroxya  sp.  (near  atlantica  Scudd.)  has  the  subdorsal  stripes  of  the 
thorax  well  defined,  not  interrupted,  and  of  nearly  the  same  width 
throughout  their  entire  length,  while  in  the  adult  Devastating  Locust 
and  the  young  ones  above  described  these  stripes  taper  posteriorly,  are 
not  well  defined,  and  are  generally  interrupted. 

These  young  ones  quite  closely  resemble  those  of  the  Differential  Lo- 
cust {Caloptenus  differentialis  Thomas),  but  differ  in  having  no  black 
dots  on  the  groove  on  the  under  side  of  each  hind  femur. 

It  seems  quite  evident,  therefore,  that  the  young  locusts  above  de- 
oribed  are  those  of  the  Devastating  Locust,  the  species  which  committed 
the  most  extensive  depredations  in  the  San  Joaquin  Valley  the  present 
season ;  and  if  they  were  the  young  of  that  species,  then  the  latter 
breeds  in  the  San  Joaquin  Valley,  since  it  would  have  been  quite  im- 
possible for  these  young  ones — maiiy  of  which  were  not  more  than  one- 
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foaTth  grown — ^to  have  found  their  way  to  the  Bohach  plantation  firom 
the  foot-hills,  a  distance  of  from  15  to  20  milee. 

When  I  first  arrived  in  the  valley,  the  Devastating  and  Ash^colored 
Locnsts  were  most  numerous  in  those  grain  fields  Uiat  had  not  been 
plowed  for  a  year  or  more,  that  is,  in  fields  of  \rhat  is  commonly  called 
^<  volunteer"  grain,  t.  e.j  self-seeded.  Some  of  the  loensts  remained  in 
these  fields  for  two  weeks  after  the  grain  had  been  harvested ;  by  the 
latter  part  of  July  scarcely  a  single  specimen  of  either  the  Devastatisg 
Locust  or  the  Ash-colored  Locust  could  bo  found  in  these  fields,  but  the 
low  waste  places,  which  were  quite  numerous  in  and  near  all  of  uie  grain 
fields,  and  which  were  covered  with  a  rank  growth  of  green  weeds,  wore 
infested  with  immense  numbers  of  these  locusts,  which  doubtless  will 
breed  in  these  situations. 

These  waste  places  are  covered  with  water  during  the  latter  part  of 
the  winter  season,  and  sometimes  until  late  in  the  summer.  When  the 
proper  time  for  putting  in  the  seed  arrives  they  are  too  wet  to  be  plowed 
and  seeded,  and  are  therefore  allowed  to  remain  undisturbed  froxa  year 
to  year.  The  green  weeds  which  these  waste  places  contain  late  in  the 
season,  when  the  surrounding  fields  contain  nothing  green,  ftamish  food 
to  the  locusts  until  their  egg-laying  season  arrives,  when  they  will  doubt- 
less deposit  their  eggs  in  these  waste  places;  ana  as  these  eggs  do  not 
hatch  until  the  following  spring,  they  must  be  covered  with  water  fbr  a 
period  of  two  or  three  months.  This  would  not  necessarily  destroy  their 
vitality  unless  they  were  covered  by  the  water  for  too  long  a  time,  since 
Professor  Biley  has  ascertained  that  the  eggs  of  the  IU)cky  Moimtain 
Locust  {OalaptenuM  tpretusy  Ubler)  were  not  i^ected  by  being  submerged 
in  water  for  three  months  during  the  winter  and  early  spring.* 

OAUSB  OF  THE  ABUNBANOE  OP  THB   DBVAISTATINO   LOCUST    IK  TBB 
BAti  JOAQUIN  VALLEY  BUBINO  THE  SUMMER  OF  188S. 

If,  as  we  have  supposed  above  and  have  every  reason  to  believe  to  be 
a  fact,  the  Devastating  Locusts  deposit  their  eggs  in  these  waste  places, 
we  see  that  in  ordinary  seasons  these  locusts  will  not  appear  in  suffi- 
cient numbers  to  attract  attention,  since  the  water  will  be  removed,  by 
evaporation  or  otherwise,  from  the  more  elevated  portions  of  these 
waet0  places  first,  and  therefore  the  eggs  which  have  been  deposited 
in  those  elevated  places  will  be  the  first  to  hatch  Out,  followed  by  those 
that  had  been  deposited  in  less  elevated  places,  and  so  on.  It  foUows 
that  those  batched  out  the  earliest  will  be  the  first  to  acquire  wings  and 
migrate  to  the  at^acent  fields,  followed  after  a  certain  time  by  those 
hatched  out  next,  and  so  on.  By  coming  into  the  fields  so  Gradually 
and  spreading  over  so  large  an  area  of  land^  tUeir  presence  win  scarcely 
be  noticed.  It  is  also  quite  certain  that  many  of  the  eggs  are  destxoyed 
by  being  too  long  covered  by  the  water,  since,  in  ordinary  seasons,  sev- 
eral of  these  waste  places  contain  water  until  quite  late  in  the  summer. 

Thus  it  happens  that  in  ordinary  seasons  the  locusts  never  appear  Id 
sufficieut  numbers  to  attract  attention. 

Iiast  winter,  however,  but  little  rain  fell,  and,  as  a  natural  conse- 
quence, what  little  water  was  collected  in  the  waste  places  soon  evap- 
orated, leaving  these  places  perfectly  dry  for  some  time  before  the  time 
for  the  locust  eggs  to  hatch  out  had  arrived ;  consequently,  when  tbo 
time  for  these  eggs  to  hatch  out  did  arrive,  they  all  hatched  out  witbifi 
a  short  time  of  each  other,  and  as  they  would  all  acquire  wings  and  mi- 
-™^~^»^'^»^T'^^*~"^— '^"~^*"""^~^^**"~''^~~^"^~™^^^^"'™'^^^"~~~*  — ^^— ^i^— ^»— ^^.^^^j^— ^ip— — — ^— — ^— — — "^ 

*  See  the  First  Annual  Beport  of  the  U.  S.  Entomological  Commisaion,  pp.  3S9,^* 
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grate  to  tbe  acUaoent  fields  nearly  at  the  same  time,  their  ooming  all  at 
once,  or  within  a  short  time  of  each  other,  would  very  naturally  attract 
attention.  Moreover,  it  is  very  evident  that  they  appeared  in  greater 
numbers  the  present  season  than  they  do  in  ordinary  seasons,  since  none 
of  their  eggs  were  destroyed  by  being  covered  with  water  for  too  long 
a  time*  .        ' 

As  stated  above,  the  locusts  left  the  grain  fields  this  season  a  few- 
weeks  after  the  latter  had  been  harvested,  there  being  no  green  food 
for  them  to  obtain  in  these  fields ;  but  it  is  quite  probable  that,  as  last 
season  was  a  very  wet  one,  there  may  have  been  green  weeds  in  tbe 
l^rain  fields  as  late  in  the  season  as  the  locusts  deposit  their  eggs,  and 
if  such  was  in  reality  the  case,  then  we  may  suppose  that  many  of  tbe 
locusts  deposited  their  eggs  in  the  fields  last  autumn.  This  would  ac- 
count for  the  fact  that  the  locusts  were  most  numerous  the  present 
season  on  those  fields  which  had  not  been  plowed  for  over  one  year. 

From  the  above  facts  it  would  appear  that  whenever  there  is  a  very 
dry  winter  and  spring  in  the  San  Joaquin  Valley  there  will  be  an  abun- 
dance of  locusts  in  that  valley  during  the  following  summer ;  but  when 
there  is  an  abundance  of  rain  during  tbe  winter  and  spring  months 
there  will  not  be  an  unusual  number  of  locusts  daring  the  following 
summer. 

In  tbe  latter  part  of  July  I  saw  several  pairs  of  tbe  Ash^colored  Ix>oust 
( Jf.  cinereus)  united  in  coition,but  up  to  the  time  that  I  left  this  valley-^- 
the  first  week  in  August— I  did  not  see  a  single  pair  of  the  Devastating 
Locust  thus  united. 

79S  DIFFlBSKNTUIi  LOOUST. 

The  Differential  Locust  {OaUyptenvs  differe7itialU  Thomas)  was  only 
about  one  twenty-fifth  as  numerous  as  tbe  Devastating  Locust,  These 
two  species  and  the  Ash-oolored  Locust  were  the  only  Spine-breasted 
Locusts  that  appeared  in  destruoti ve  numbers  in  the  San  Joaquin  Valley 
the  present  season.  The  only  other  species  of  Spine-breasted  Locusts 
that  I  took  in  that  valley  are  the  Aoriiiufn  shoslhom  Thomas ;  the  ffes- 
perotettix  viridis  (Thomas),  and  the  Faroxya  (near  atlantica  Sc). 

When  I  first  came  to  this  valley^  early  in  June,  the  Differential  Locust 
was  mostly  in  the  wingless  state,  there  being  only  about  one  winged  speci- 
men to  ten  wingless  ones ;  by  tne  last  week  in  July  the  greater  number 
of  them  had  acquired  wings.  On  the  23d  of  June  I  saw  the  first  pair 
united  in  coition,  but  the  majority  of  them  did  not  pair  until  about  three 
weeks  later.  After  coitiouj  and  before  the  e^gs  are  deposited,  tbe 
:»bdomen  of  the  female  increases  very  much  in  size. 

Tbe  first  egg-mass  which  I  saw  this  species  deposit  was  deposited  on 
I  lie  33d  of  Ji3yr  The  location  chosen  was  a  shaded  place  on  the  north 
>Kle  of  a  row  of  trees  and  in  a  sandy  soil.  A  basin-like  hole  had  been 
•iiig  in  the  ground  at  the  base  of  an  ornamental  tree,  and  had  been  filled 
vvith  water  a  day  or  so  previously,  for  the  puri)ose  of  irrigating  the  trei*. 
^M*  i'emale  locust  had  worked  her  abdomen  into  the  ground  on  tbe 
Ml  i  er  edge  of  this  basin.  I  first  discovered  her  in  this  position  at  about 
» <»*cU>ck  in  the  afternoon,  and  at  15  minutes  past  4  o'clock  she  bad  coin- 
!  tiered  depositing  an  egg-mass  and  walked  away. 

This  egg-mass  is  about  three-fourths  of  an  inch  long,  slightly  curved, 
iiud  a  little  less  in  diameter  than  an  ordinary  lead  penciL  The  space 
between  the  uppermost  eggs  and  tbe  surfiAce  of  the  surrounding  earth 
was  filled  in  with  a  fkrotby  matter.  When  freshly  deposited  tbe  egg- 
maas  is  of  a  pale  bluish  edor. 


! 
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On  several  succeeding  clays  I  saw  many  females  of  this  species  deposit 
their  eggs,  and  in  nearly  every  instance  the  sitnation  chosen  for  this 
purpose  was  the  edge  of  one  of  the  basin-like  hollows  at  the  base  of  a 
tree. 

I  saw  several  of  the  females  make  numerous  attempts  to  sink  their 
abdomens  into  the  earth  upon  a  hard  beaten  walk,  but  always  without 
meeting  with  success.  They  do  not  appear  to  have  the  power  to  pene- 
trate hard  substances  that  is  possessed  by  some  locusts.  Upon  one  oc- 
casion I  saw  a  female  Chloealtis  conspersa  (Harris),  that  had  excavati*(l 
a  hole  in  the  bark  of  a  burr-oak  log  by  means  of  the  homy  plates  at  the 
tip  of  her  abdomen :  when  found  by  me  she  had  reached  a  depth  equal  to 
about  one-half  the  length  of  her  abdomen.  This  occurred  in  Northern 
Illinois. 

The  Differential  Locust  is  not  so  easily  startled  as  the  Devastating 
Locust  is,  and  its  flight  is  heavier  and  sustained  for  only  a  short  distance, 
seldom  flying  more  than  12  or  14  feet  at  a  time.  It  does  not  perform 
those  migrations  indulged  in  by  the  Devastating  and  Ash-colored  Lo- 
custs, seldom  taking  to  its  wings  except  when  disturbed. 

It  was  principally  found  in  trees,  being  especially  partial  to  the  leaves 
of  poplar  trees.  I  did  not  find  it  in  the  grain  fields,  and  it  occurred 
only  in  limited  numbers  in  the  low,  waste  places,  overgrown  with  weeds. 
It  was  very  numerous  in  alfalfa  fields,  where  it  probably  breeds,  as  young 
ones  of  all  sizes  were  very  numerous  in  these  fields. 

THE  YELLOW  LOCUST. 

The  only  species  of  Spineless-breasted  Locusts  {^(Edipodince)  that  ap- 
peared in  destructive  numbers  in  the  San  Joaquin  Valley  the  present 
season  was  the  Yellow  Locust  {Trimerotropis  pseudofasciata  Scadder), 
which  was  only  about  one-twentieth  as  abundant  as  the  Devastating 
Locust.  When  I  first  came  to  the  valley  early  in  June,  this  species  was 
most  numerous  in  grain  fields,  but  after  these  had  been  harvested  it 
migrated  to  new  pastures.  In  many  places  it  was  very  destructive  to 
the  leaves  of  grape-vines  and  low  trees,  but  it  was  very  seldom  found 
in  large  trees. 

The  flight  of  the  Yellow  Locust  is  more  undulating  than  that  of  the 
Devastating  Locust,  and  is  sometimes  continued  for  long  distances  at  a 
time.  They  do  not  always  fly  in  one  direction,  against  the  wind,  as  the 
last-named  species  almost  invariably  does,  but  fly  in  almost  every  direc- 
tion. They  do  not  all  start  at  once,  but  one  will  start  up  here,  another 
there,  and  so  on,  each  apparently  going  entirely  independent  of  the 
others. 

Their  flight  is  sometimes  accompanied  by  a  crackling  sound,  bat  they 
appear  to  produce  this  sound  at  their  pleasure  while  on  the  wing.  Sev- 
eral other  species  of  Spineless-breasted  Locusts  {(Edipodince)  can  also 
produce  this  sound  while  on  the  wing,  but  I  am  not  acquainted  with  a 
single  species  of  Spine-breasted  Locust  {AcridimB)  that  ever  produces  a 
similar  sound. 

The  Yellow  Locust*  are  more  frequently  found  resting  upon  the  bare 
ground  than  in  any  other  situation,  but  during  the  hottest  part  of  the 
day  they  seek'  the  shade  of  low  weeds,  grape-vines,  small  trees,  &c., 
which  they  usually  ascend,  but  never,  or  very  seldom,  go  very  high.  I 
have  frequently  seen  them  feed  upon  dry  leaves,  and  they  seem  to  pre- 
fer feeding  upon  these  on  the  ground  to  climbing  afber  the  green  ones. 

I  have  also  seen  them  feed  upon  a  locust  that  had  but  recently  died; 
they  would  usually  begin  upon  the  side  of  the  thorax  next  to  tlie  head, 
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and  eat  away  the  whole  side  and  internal  parts  of  the  thorax,  sometimes 
also  devouring  the  greater  part  of  the  abdomen.  This  cannibalistic 
habit  seems  to  be  indulged  in  by  all  the  different  species  of  locusts  that 
inhabit  this  valley. 

1  saw  several  pairs  of  Yellow  Locusts  united  in  coition  in  the  latter 
part  of  June,  but  did  not  succeed  in  obtaining  any  eggs,  although  I  fre- 
quently saw  a  female  that  had  her  abdomen  sunken  its  whole  length 
into  the  loose  sand  in  the  graip  fields ;  after  she  had  withdrawn  her 
abdomen  and  walked  away,  I  carefully  dug  up  the  earth  in  the  place 
where  her  abdomen  had  been  thrust  into  the  sand,  but  never  succeeded 
in  obtaining  the  eggs.  As  the  situation  chosen  by  these  females  wa« 
in  the  open  fields  where  it  was  impossible  to  watch  their  movements 
unobserved  by  them,  it  is  quite  likely  that  my  presence  frightened  or 
otherwise  disturbed  them  to  such  an  extent  that  they  would  not  deposit 
their  eggs  so  long  as  I  was  within  view  of  them.  So  long  as  I  remained 
hidden  Irom  view,  the  female  Differential  Locust  would  continue  deposit- 
ing her  eggs,  that  is,  when 'l  discovered  her  in  the  act  of  depositing 
eggs  some  distance  off,  and  my  presence  was  unknown  to  her;  but,  when 
I  came  upon  her  unawares  and  she  saw  me,  it  mattered  not  how  quickly 
and  carefully  I  withdrew  myself  from  her  sight,  she  always  refused  to 
deposit  any  eggs^fter  a  certain  time  withdrawing  her  abdomen  and 
walking  away.  Hence  I  believe  that  no  female  locust  will  deposit  her 
eggs  when  she  is  aware  of  ttie  presence  of  any  person. 

OTHER  SPECIES  OF  LOOUSTS. 

I  captured  eighteen  different  species  of  locusts  in  the  San  Joaquin 
Valley  during  the  two  months  that  I  remained  in  that  valley.  In  order 
to  show  the  comparative  abundance  of  each  of  these  species,  I  sub- 
join herewith  a  list  of  those  determined,  with  numbers  attached  show- 
ing the  numbers  in  which  the  locusts  of  each  species  appeared  as  com- 
pared with  those  of  any  of  the  other  species.  Tljus,  the  first  species  is 
represented  by  the  number  1  and  the  second  species  by  the  number  4, 
indicating  that  there  were  four  specimens  of  the  latter  species  to  every 
one  of  the  former,  and  so  on  throughout  the  list: 

Pwloessa  texana  Scndder ...•• • 1 

Heaperotetiix  viridis  Thomas 4 

Couotoa  wallula  Scudder h 6 

Camnula  peiluoida  Scudder 8 

Aeridiism  $ho8hane  Thomas • 10 

DitaoMteira  venuita  St&l..l 10 

Mmerotropis  vinculata  Scadder 20 

TriwMrotropi$  sp.l 40 

Tirimerotropi$Bp,1 50 

Mtlanaphu  probable  var.  of  devastator 50 

Paroxya  near  aiZonttca •« 50 

Trimerotropia  sp,1 • 75 

LHtaoBteira  wpureata  Sanssnre 100 

CaloptenMB  differentialU  Thomas : : 750 

MelanopluB  cinereuB  Soadder. 1,000 

TrimtrotropU  pteudofaaciata  Scndder 1,000 

Jk/elavoplus  devastator  Scudder 20,000 

IKJTJBY  COMMITTED  BY  THE  LOOUSTS. 

It  is  very  difficult  to  give  any  idea  of  the  injury  committed  by  the 
locusts  in  the  San  Joaquin  Valley  the  present  season.  A  majority  of 
the  trees  and  grape- vines  that  had  been  defoliated  by  them,  put  forth 
ft  Q«w  growth  of  leaves  in  the  course  of  three  or  four  weeks  ficouv  tJOL^ 
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bnds  that  ordinarily  would  not  have  developed  until  the  following  sea- 
son ;  in  these  cases  the  only  injnry  sustained  through  the  attacks  of  tbe 
locusts  was  a  partial  arrest  of  the  growth  of  the  trees  and  vines,  aud 
in  many  cases  a  loss  of  the  fruit  upon  fruit-trees  and  grapevines  in 
bearing. 

Grape-vines  that  had  been  stripped  of  their  loaves,  buds,  and  iiiucb 
of  their  bark,  sent  out  new  shoots  trom  the  base  of  the  vines,  the  de- 
nuded i)art  dying  back  as  far  as  the  buds  and  bark  had  been  removed. 
In  cu»es  where  the  bark  had  been  removed  but  the  buds  had  not  been 
injured,  these  buds  developed  a  new  set  of  leaves,  and  a  now  bark 
seemed  to  be  forming  in  those  places  where  the  old  bark  had  been  re^ 
moved. 

Several  vineyardists  plowed  under  their  young  vines  to  save  tliem 
from  receiving  farther  injury  &om  the  attacks  of  the  locusts,  and  also 
to  prevent  them  from  drying  out,  and  the  majority  of  the  vinos  treated 
in  this  manner,  in  the  course  of  three  or  four  weeks,  sent  up  a  new 
growth  through  the  thin  covering  of  earth  that  had  been  thrown  upon 
them  by  the  plow. 

The  devastations  committed  by  the  locusts  in  the  grain  fields  and 
vegetable  gardens  were  in  most  cases  irreparable.  Alfalfa  fields  were 
in  most  ca«es  kept  eaten  down  so  closely  by  the  locusts  that  not  a  sta- 
gle  crop  of  hay  was  gathered  from  them, 

NATURAI.  ENEMIES. 

Besides  several  kinds  of  domestic  animals,  such  as  hogs,  dogs,  cats, 
chickens,  ducks,  turkeys,  &c.,  I  have  also  seen  several  kinds  of  wild  ani- 
mals, birds,  and  insects  preying  upon  the  locusts.  Among  these  is  alar|^ 
ground- lizard,  or  «irt/?,  as  it  is  commonly  called,  which  I  have  twice 
seen  catch  a  locust  in  its  mouth,  springing  upon  it  somewhat  as  a  cat 
would  spring  upon  a  mouse.  I  nave  mo  seen  the  following  birds  feed- 
ing upon  locusts :  Bullock's  oriole  ( Jo^riM  bulloohii)^  a  sparrow  resem* 
bling  the  Eastern  Song-sparrow  [Meloipiza  melodia)^  and  a  larger  spar- 
row having  a  patch  of*  red  feathers  on  the  head. 

Among  insects  I  saw  two  different  species  of  wasps  preying  upon  the 
locusts.  The  most  common  species  is  the  Priononyx  atratu.  When  a 
locust  takes  to  its  wings  one  of  these  wasps  will  pounce  upon  it,  seize 
it  in  her  legs  and  bear  it  to  the  ground,  after  which  she  thrnsts  her 
sting  into  it ;  the  part  of  the  locust  into  which  the  sting  is  thrust  is  the 
under  side  of  the  thorax,  between  the  insertion  of  the  first  two  pairs  of 
legs.  Soon  after  being  stung  the  locust  becomes  motionless,  when  the 
wHsp  gotH  astride  of  it,  seizes  its  antennss  with  her  jaws,  and  drags  the 
locnst  to  her  burrow,  the  body  of  the  locust  being  under  and  directed 
in  the  same  direction  as  that  of  its  captor,  three  of  the  wasp's  legs  be- 
ing on  one  side  of  the  locust  and  three  on  the  other.  The  wasp  leaves 
the  locust  at  short  intervals  for  the  purpose  of  finding  her  burrow,  after 
which  she  returns  to  it  again  and  drags  it  a  short  distance  lla<rtber  in 
the  direction  of  her  burrow. 

I  have  seen  upwards  of  two  dozen  of  these  wasps  thu«  dragging  lo- 
custs to  their  burrows,  which  are  always  made  in  loose,  sandy  soil,  and 
in  every  instance  the  victim  was  a  Devastating  Locust.  How  and  why 
they  always  select  this  species  for  their  victims  is  a  mystery,  since  there 
were  always  three  or  four  other  species  of  locusts  of  the  same  size  and 
nearly  of  the  same  color — among  which  may  be  mentioned  the  Ash- 
colored  Locust— always  associated  with  them ;  still  I  never  saw  them 
attacking  any  other  species  than  the  Devastating  Locust. 

After  dragging  the  locust  into  her  burrow  tke  wasp  stations  henelf 
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in  front  of  tbe  latter,  her  head  directed  from  it,  and  then  with  her  front 
feet  she  throws  the  dirt  Into  her  barrow,  occaaionally  going  into  the  lat- 
ter apparently  for  thepnrpoae  of  scratching  the  dirt  into  the  figbrthest 
end  of  itj  soon  to  retnm  and  resume  the  filUng-up  process :  in  this  way 
she  continues  until  the  burrow  is  filled  up  and  not  a  trace  or  its  existence 
is  to  be  seen. 

In  digging  her  burrow  the  wasp  frequently  uses  her  strong  jaws,  but 
in  filling  it  up  she  uses  her  feet  almost  altogether,  standing  upon  her 
two  hind  pairs  of  feet  and  scratching  with  her  front  ones  somewhat  as 
a  dog  would ;  all  of  her  movements  are  very  rapid. 

I  saw  a  single  specimen  of  another  species  of  wasp  dragging  a  De- 
vastating Locust  to  her  burrow ;  she  dragged  the  locust  into  her  burrow 
in  the  same  manner  that  the  Friononyx  atrata  did,  as  described  above. 

I  also  saw  a  single  specimen  of  the  Sjphex  rufiventris  dragging  a  wing- 
less cricket  {Ana&us  sp.)  to  her  burrow  in  a  similar  manner.  During 
the  fore  part  of  July  I  saw  several  pairs  of  these  ^hea  wasps  united 
in  coition  in  the  dooryard  of  the  Bnhaoh  plantation^  while  many  of  them' 
were  lying  upon  the  ground  dead ;  these  latter  I  judged  were  males 
which  had  died  after  coition  had  taken  place. 

On  the  20th  of  Jul^  I  found  three  red  mites  attached  to  the  under  side 
of  the  breast  of  a  Trimerotropia  sp.,  a  Bpineless-breasted  Locust  having 
the  hind  wings  bluish  at  the  base.  These  mites  were  in  shape  like  an 
inverted  tea-cup,  and  were  doubtless  the  young  Trombidium  locustarum  ; 
but  unfortunately  they  escaped  before  a  careful  examination  of  them 
could  be  made,  and  I  did  not  succeed  in  obtaining  any  additional  speci- 
mens. 

On  the  6th  of  July  a  dipterous  larva,  about  9  millimeters  long,  issued 
flrom  an  oval  hole  in  the  side  of  the  thorax  next  the  head  of  a  Disso- 
Heira  spurcata  which  I  had  inclosed  in  ray  cyanide  bottle ;  this  larva 
died  belbre  pupating,  having  been  killed  by  the  cyanide,  as  it  was  not 
disoovered  by  me  until  an  hour  or  more  had  elapsed  after  I  placed  the 
locust  in  the  bottle* 

This  was  the  only  specimen  of  this  parasite  that  I  obtained,  although 
I  dissected  manjr  hundred  locusts  in  search  of  additional  specimens, 
but  without  meeting  with  success. 

Li  a  paper  on  the  North  American  Conopidcoj  which  ai)peared  in  the 
Transactions  of  the  Connecticut  Academy  of  Natural  Sciences,  for  the 
month  of  March,  1885  (vol.  vi,  p.  389),  Dr.  S.  W.  Williston, 'quoting 
from  Brauer,  states  that  Oonops  is  sometimes  parasitic  upon  (Edipoda 
(a  genus  of  Bpineless-breasted  Locusts).  The  only  species  of  Conqps 
that  I  have  taken  in  the  San  Joaquin  Valley  is  the  Physacephala  afflniSj 
Williston ;  and  the  Dipterous  larva  mentioned  above  may  have  belonged 
to  this  species. 

RBBfBDIES. 

As  soon  as  the  locusts  began  to  appear  in  destructive  numboPH  upon 
tlio  Bnhaoh  plantation,  the  superintendent,  Mr.  O,  E.  Ladd,  tried  a  g;i'unt 
many  means  of  destroying  them. 

Adjoining  this  plantation  on  the  west  is  an  alfalfa  field  that  litcruli.v 
swarmed  with  locusts;  many  of  them  found  their  way  to  the  (uljuci  ut 
trees  upon  the  Bnhaoh  plantation^  and  to  intercept  tbem  Mr.  Ladd 
placed  a  windrow  of  dry  pyrethrum  stems  between  this  alfalfa  field  and 
the  nearest  row  of  trees  upon  the  plantation.  In  the  evening  many  of 
the  looosts  would  erawl  into  this  windiow  for  the  purpose  of  spending 
tbs  night  thersin,  and  late  at  night  the  windrow  was  set  on  fire ;  in  this 
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way  a  great  many  of  the  locusts  were  destroyed,  but  a  great  many  more 
passed  over  the  windrow  into  the  adjacent  trees. 

This  alfalfa  field  was  rolled  late  in  the  evening  with  a  heavy  wooden 
roller,  but  this  did  not  kill  very  many  of  the  locusts,  although  the 
ground  was  quite  level,  but  sandy.  I  have  repeatedly  stepped  squarely 
upon  a  locust  on  loose,  sandy  soil,  without  injuring  the  locust  in  the 
slightest  degree,  so  far  as  I  could  discover. 

A  small  patch  of  alfalfa  that  was  thickly  infested  with  locusts  was 
sprayed  with  a  solution  composed  of  1  part  of  the  kerosene  emulMOD  (2 
gallons  kerosene,  1  gallon  water,  and  on»*-half  pound  of  soap)  diluted 
with  4  parts  of  water,  but  the  locusts  were  not  killed  by  it.  Locusts 
immersed  in  the  undiluted  emulsion  died  a  few  minutes  afterwards. 

Mr.  O.  N.  Milco,  one  of  the  proprietors  of  the  Buhach  plantation,  tried 
the  experiment  of  driving  the  locusts  out  of  a  small  vegetable  garden  by 
burning  some  flowers  of  sulphur  on  the  windward  side  of  the  garden,  but 
the  locusts  were  not  visibly  aftected  by  it.  Several  other  persons  also 
tried  this  remedy,  but  always  with  a  like  result. 

This  remedy  might  prove  eflfectual  in  localities  where  the  air  is  so 
damp  and  heavy  as  to  keep  the  smoke  near  the  ground,  but  in  a  climate 
where  the  air  is  so  light  as  it  is  in  the  San  Joaquin  Valley  in  the  sum- 
mer time  it  will  avail  nothing,  as  the  smoke  rises  rapidly  in  the  air  and 
thus  is  not  brought  in  contact  with  the  locusts  upon  the  surrounding 
vegetation. 

Air.  Frank  Smith,  whose  &rm  adjoins  the  Buhach  plantation  on  the 
west,  had  a  trough  of  zinc  constructed,  the  dimensions  of  which  were 
about  as  follows:  Length,  6  feet;  width,  2  feet;  depth,  18  inches.  This 
was  mounted  on  runners,  and  late  in  the  evening  it  was  drawn  by  a 
horse  through  the  orchard;  the  bottom  of  the  trough  was  covered  to  the 
depth  of  5  or  6  inches  with  strong  soap-suds. 

In  operating  it,  the  trough  was  drawn  beneath  a  tree  infested  with 
locusts ;  the  tree  was  then  struck  with  a  heavy  stick  that  had  been 
wrapped  in  several  thicknesses  of  doUi  to  prevent  bruising  the  tree : 
by  this  operation  many  of  the  locusts  were  dislodged  from  the  tree  ana 
fell  into  the  soap-suds  in  the  trough,  and  after  a  certain  quantity  of 
them  had  been  thus  coUected  they  were  transferred  into  grain-sacks  and 
afterwards  beaten  to  death  with  a  heavy  club.  In  this  manner  a  great 
many  of  the  locusts  were  destroyed, 

This  plan  would  have  been  more  effectual  had  there  been  two  troughs 
instead  of  only  one,  so  that  there  could  have  been  a  trough  placed  on 
each  side  of  tiie  tree.  The  best  results  were  obtained  when  it  was 
operated  very  late  at  night,  when  the  locusts  were  somewhat  stuf^efled 
by  the  cold. 

A  remedy  that  has  been  very  successful  in  destroying  locusts  consists 
of  a  certain  proportion  of  bran,  arsenic,  sugar,  and  water ;  these  have 
been  used  in  different  proportions,  but  tne  one  that  appears  to  give  the 
best  results  consists  of  1  part  by  weight  of  arsenic,  1  of  sugar,  and  6  of 
bran,  to  which  is  added  a  sufficient  quantity  of  water  to  ma^  a  wet 
mash. 

This  preparation  is  usually  prepared  in  wash-tubs  or  half-barrels. 
One  of  these  is  filled  about  three-fourths  foil  of  diy  bran,  and  to  this  is 
added  about  5  pounds  of  arsenic,  which  is  thoroughly  stirred  through 
the  bran  with  a  spade  or  shoveL  Five  pounds  of  sugar  is  next  thrown 
into  a  pail,  which  is  then  filled  with  water  and  the  sugur  stirred  until 
it  is  dissolved,  when  this  sugar-water  is  added  to  the  bran  and  arsenic 
and  the  three  well  stirred;  more  water  is  added  and  the  stirring  ooa- 
tinned  xaatil  every  portion  of  the  mash  becomes  thoioaghly  saiUiiated* 
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About  a  teaspoonfbl  of  this  mash  is  placed  at  the  root  of  each  tree, 
shniby  or  plant  infested  with  locasts,  dropping  it  in  the  shade  when  this 
can  be  done.  In  the  case  of  low  shrubs  or  plants  nothing  more  need  be 
done,  as  the  locusts  will  find  their  way  to  the  poison,  but  when  large 
trees  are  treated  the  locusts  should  be  jarred  out  of  them,  or  be  driven 
out  with  long  poles. 

I  hare  known  locusts  to  be  killed  by  eating  some  of  this  mash  that 
had  been  put  out  over  a  week  previously.  The  poison  works  very  slowly, 
and  when  put  out  early  in  the  morning  will  show  but  little  effect  upon 
the  locusts  until  quite  late  in  the  day.  A  Devastating  Locust  that  I 
saw  eating  the  mash  at  9  o'clock  in  the  forenoon  was  still  alive  at  6  in 
the  evening,  but  was  dead  when  next  examined  early  the  next  morniDg. 

AUowiug  a  teaspoonM  of  this  mash  to  each  grape-vine  in  the  vine- 
yard— the  vines  being  7  or  8  feet  apart — this  will  require  about  10 
IK>unds  of  the  diy  bran  (and  arsenic  and  sugar  in  proportion)  to  each 
acre.  The  cost  of  the  material  will  vary,  but  should  not  exceed  50  cents 
for  each  acre  of  grape-vines,  including  cost  of  labor  for  mixing  and  ap- 
plying it.    For  orchards  the  cost  will  be  much  less  than  this. 

The  addition  of  sugar  to  this  mash  is  merely  for  the  purpose  of  caus- 
ing the  arsenic  to  ac&ere  to  the  particles  of  bran,  and  not  for  the  pur- 
pose of  increasing  its  attractiveness,  since  bran  is  more  attractive  to  the 
locusts  than  sugar.  This  I  have  demonstrated  to  my  own  satisfaction. 
A  quantity  of  sagar  was  placed  upon  the  ground  contiguous  to  an  equal 
quantity  of  bran  mash ;  when  a  locust  came  to  the  sugar  he  would  eat  a 
little  of  it,  move  on  a  short  distance  and  again  take  a  few  bites  of  the 
sugar,  Bixxd  continue  in  this  manner  until  he  reached  the  mash,  when  he 
would  settle  down,  eat  his  fill,  and  then  move  off.  The  locusts  which 
came  to  the  mash  before  reachJng  the  sugar  would,  almost  without  ex- 
ception, eat  their  fill  of  the  mash  and  then  walk  away,  but  occasionally 
one  would  leave  the  mash  and  take  a  few  bites  of  the  sugar,  only  to  re^ 
turn  to  the  mash  again.  None  of  them*  ate  their  fill  of  the  sugar,  but 
always  manifested  an  evident  preference  for  the  mash. 

This  mash  was  used  upon  about  300  acres  of  orchard  and  vineyard  on 
the  Buhach  plantation,  and  about  two  weeks  later  scarcely  a  living 
locust  was  to  be  seen  where  they  could  have  been  counted  by  the  hun- 
dred or  even  thousands  before  the  poison  had  been  applied,  tibe  ground 
in  many  places  being  literally  covered  with  the  dead  bodies  of  the  slain. 

Several  other  parties  also  used  this  poisonous  mash,  and  so  far  as  I 
was  able  to  learn,  it  gave  entire  satisfaction  in  every  instance. 

By  exercising  only  ordinary  precautions  there  need  be  no  fear  of  en- 
dangering the  Uves  of  either  man  or  any  of  the  domestic  animals  in  using 
this  poisonous  preparation.  It  should  be  mixed  in  a  close  room  to  pre- 
vent the  arsenic  from  being  blown  about  by  the  wind.  There  is  no  need 
of  touching  the  arsenic  or  the  mixture  with  the  hands,  as  the  mixing 
and  distribating  is  accomplished  by  means  of  spades,  shovels,  wooden 
paddles,  &c 

Of  course  this  mixture  should  not  be  put  out  in  places  where  poultry 
or  any  of  the  domestic  animals  can  gain  access  to  it.  Upon  the  Buhach 
plantation  .were  four  greyhounds  and  several  cats  that  were  allowed  to 
roam  about  the  plantation  where  this  mixture  had  been  put  out  for  the 
locusts ;  still  at  the  time  that  I  left  the  plantation — about  four  weeks 
after  the  poisonous  mixture  had  been  put  out — not  one  of  them  had 
been  killed  either  by  eating  of  the  n4xture  itself,  or  of  tJie  locusts  that 
had  been  poisoned  by  \t. 

There  were  also  several  barnyard  fowls  upon  this  plantation,  but  not 
one  of  them  was  poisoned  from  having  eaten  locusts  that  may  have 
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found  their  way  to  the  poultry  range  after  having  eaten  of  the  poiBon- 
ous  mixture.  Mr.  Boynton,  whose  farm  adjoins  the  Buhach  plantation 
on  the  west,  stated  to  me  that  many  of  the  loousts  which  hsul  eaten  of 
the  poisonous  mixture  would  fall  into  an  irrigating  ditch  that  flowed 
throngh  his  poultr;^  yard,  and  many  of  the  locusts  were  thus  carried 
within  the  reach  of  his  fowls;  still  he  was  not  aware  that  any  of  the  Ia^ 
ter  had  died  from  the  effects  of  having  eaten,  of  the  poisoned  locusts. 

In  fact,  I  did  not  learn  of  a  single  instance  where  this  mixture  ha<1 
caused  the  death  of  any  perl^on,  nor  of  any  domestic  animal,  although 
it  was  used  very  extensively  in  many  parts  of  the  San  Joaquin  Valley. 
Neither  were  the  birds  killed  in  any  considerable  numbers  from  hav- 
ing eaten  either  of  the  mixture  itself  or  of  the  locusts  that  had  been 
poisoned  by  it.  During  the  four  weeks  following  t^e  putting  out  of 
Uiis  mixture  upon  about  300  acres  of  the  Buhach  plantation,  I  found 
only  about  half  a  dozen  dead  birds  that  had  evidently  met  their  death 
throngh  the  agency  of  this  mixture ;  these  consisted  of  three  or  foar 
meadow  larks,  a  bee-bird,  and  a  field  sparrow. 

Babbits  and  hares,  or  <^  jack-rabbits,"  a^  they  are  commonly  called, 
were  destroyed  in  large  numbers  by  this  mixture.  After  the  greater 
numbers  of  locusts  upon  the  Bnhach  plantation  had  been  destroyed  tiie 
work  of  extermination  was  carried  into  a  large  patch  of  wild  sunflowers 
adjoining  the  plantation  on  the  north,  and  as  one  of  the  results,  at  least 
two  dozen  hares  paid  the  penalty  with  their  lives. 

The  four  greyhounds  belonging  to  the  plantation  were  among  these 
poisoned  hares  almost  every  day;  still  I  never  saw  one  of  them  attempt 
to  feed  upon  the  poisoned  hares;  certain  it  is  that  not  one  of  them  met 
his  death  from  this  cause. 

As  the  mixture  is  saturated  with  water  before  it  is  put  among  the 
plants  infested  with  locusts,  there  is  no  danger  of  its  being  blown  about 
by  the  wind  j  and  there  is  also  very  little  danger  of  its  being  deposited 
upon  the  fruit  by  the  feet  of  birds  and  insects  that  may  have  alighted 
upon  the  mixture  and  afterwards  flown  to  and  alighted  upon  the  fruit 
As  the  mixture  becomes  dry  its  particles  adhere  together,  forming  a 
solid  mass  which  could  not  be  blown  about  by  the  wind. 

I  have  never  seen  this  poisonous  mixture  used  in  grain  fields,  but 
know  of  no  reason  why  it  would  not  prove  very  effectual  in  such  fields. 
Great  care  should  be  exercised  in  using  it  in  alfalfa  fields,  but  if  it  were 
placed  upon  small  pieces  of  boards  it  could  doubtless  be  used  with  en- 
tire safety  in  such  fields;  but  of  course  it  would  not  be  safe  to  pasture 
any  animal  in  such  fields,  even  after  the  poison  had  been  removed. 

Where  it  is  desired  to  destroy  locusts  infesting  trees  or  shrubs  in 
places  where  it  would  not  be  safe  to  use  the  poisonous  mixture  descrihed 
above,  this  can  be  accomplished  by  placing  blankets  upon  the  ground 
beneath  the  tree  or  shrub  and  spraying  the  latter  with  a  solution  cuin- 
posed  of  1  pound  of  buhach  thoroughly  stirred  in  10  gallons  of  water. 
This  solution  will  be  more  effectual  if  2  or  3  pounds  of  glucose  is  addeil 
to  it,  first  dissolving  the  glucose  in  hot  water;  the  addition  of  the  glu- 
cose is  for  the  purpose  of  causing  tlie  solution  to  adhere  more  fimib  i^<' 
the  bodies  of  the  locusts,  while  its  presence  does  not  appear  to  have  an 
injurious  effect  upon  the  leaves  of  such  trees  as  the  Carolina  Poi>lar. 

The  best  time  for  applying  this  solution  is  late  at  night,  and  the  stilirr 
the  night  the  more  eftect  the  solution  will  have  upon  the  locusts.  In  J* 
few  minutes  after  it  is  applied  the  locusts  will  begin  to  drop  down  ui>on 
the  blanket  placed  under  the  tree,  and  in  the  course  of  half  an  hoar  all 
of  the  locusts  that  have  been  toucned  by  the  solution  will  bo  lying  upon 
the  blanket  in  a  perfectly  helpless  condition,  when  they  oan  easily  be 
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destzoyed.  One  way  of  accomplishing  this  is  to  gather  the  locusts  in  a 
pile,  cover  the  latter  with  straw  and  then  set  fire  to  it;  or  they  may  be 
collected  in  grain  sacks  and  immersed  in  scalding-hot  water  until  life 
is  extinct,  after  which  they  may  be  fed  to  hogs  or  to  poultry. 

One  of  the  best  nozzles  that  I  have  ever  used  for  spraying  this  solu- 
tion is  the  ^^Oyclone"  nozzle,  originally  introduced  by  the  Department 
of  Agriculture.  It  throws  a  very  fine  spray,  and  by  its  use  the  upper 
as  wdl  as  the  under  surface  of  the  leaves  can  be  directly  sprayed — an 
object  that  could  not  be  attained  in  using  the  old  <^San  Jos6''  nozzle, 
which  threw  a  spray  from  its  end  instead  of  from  one  of  its  sida. 


BBFOAT  ON  THE  ABlTirDAHOE  Of  THE  E00E7  XOUHtAIH  LOCTTST 

nr  1885. 

By  Lawrxncb  Bruksb,  8ptcM  Jgtmi, 

WxsT  Point,  Nbbr.,  A%f/mi  20, 1885. 

Sib:  Herewith  is  aubmitted  a  report  of  my  reoent  visit  to  the  yilley  of  the  Lower 
TeUowstone  Riyer  of  Eastern  Montana  and  the  adjoining  portions  of  rforthwest  Da- 
kota, where  it  was  reported  the  "grasshopper''  or  Migratory  Loonst  (Melanoplus 
8pretu$)  had  appeared  in  injurious  numbers. 

The  trip  was  taken  under  your  direction  for  the  purpose  of  ascertaining  the  trnth- 
fnbiess  oi  these  reports,  and  if  possible  to  predict  for  the  future. 

Aa  win  be  seen  by  the  accompanving  notes.  I  first  visited  Glendive,  Mont.,  from 
which  point  I  worked  down  the  Yellowstone  vallev  to  its  junction  with  that  of  the 
MisBoari  at  Fort  Buford.  From  here,  alone  the  latter,  to  Bismarck,  and  thence  across 
country  to  Harold,  on  the  Dakota  Central  oranch  of  the  Chicago  and  Northwestern 
Bailroad. 

Very  respectftiUy, 

LAWJtENCE  BRUNEE. 

Plot  C.  v.  RlUBT, 

IMUd  Staim  BnUmoloifUi,  WotMrnvt^n,  JD.  C. 

The  first  Boohy  Mountain  Locusts  observed  on  this  trip  were  seen  to- 
day ( Jnly  29)  at  a  point  about  80  miles  east  of  Glendive,  Mont.    They 
were  quite  numerous  and  were  observed,  as  the  train  sped  by,  to  hop 
away  from  the  side  of  the  railroad  track  where  they  appeared  to  have         f 
congregated  for  the  purpose  of  feeding  upon  the  rank  vegetation  which  I 

grows  upon  the  loosened  soil  of  the  road-bed.  « 

Upon  going  out  in  the  streets  of  Glendive,  on  the  morning  of  the 
30th  instant,  I  observed  large  numbers  of  several  species  of  locusts 
upon  the  ground  and  among  the  scant  herbage.  Some  of  these,  about 
half,  were  of  the  migratory  kind  and  appeared  in  excellent  health. 
The  remaining  half  was  composed  of  the  Lesser  Locust  {Melanoplus  at- 
lanis)^  the  Bed-thighed  Locust  (ilf.  femur-fnibrtm)  and  other  native 
species.  By  making  inquiries  I  ascertained  that  elsewhere  they  were 
equally  numerous  and  at  some  places  far  more  numerous  even  than 
they  were  there. 

One  i)eculiarity  which  I  noticed  in  connection  with  the  locust  viisita 
tion  here  this  season  is  the  presence  of  every  other  species  of  locust, 
known  to  occur  in  this  region  in  equally  large  numbers  with  the  de 
structive  species  (that  is,  as  the  term  ^^  destructive  species"  is  generally 
understood).  Even  species  which  have  hitherto  been  considered  as  rare 
at  all  points  in  the  West  are  this  year  present  in  comparatively  large 
numbers;  as,  for  example,  Boopedon nubilum^  Melanoplus  infantilis  and 
Mestobregma  pulchella  (the  latter  an  undescnbed  species,  which  is  only 
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known  to  occur  in  the  Yellowstone  Valley,  where  it  feeds  excladyely 
upon  the  white  sage,  Eurotia  hmata). 

In  visiting  the  regions  about  the  neighborhood  of  Glendive,  I  foand 
the  locusts  equally  numerous  on  the  lowlands  and  highlands,  as  well  as 
on  the  hill-sides. 

The  various  species  of  Melanoplui  falling  in  the  same  group  with 
Hpretus  and  atlunis  are  more  partial  to  localities  where  the  vegetation  \r 
somewhat  rank,  and  consequently  tenderer  than  the  growths  upon  the 
higher  slopes  and  plateaus,  than  they  are  to  the  more  elevated  and 
open  tracts  where  the  grasses  and  herbage  are  short  and  rather  dry. 
Through  inquiries  it  was  ascertained  that  locusts  of  all  kinds  are  equally 
numerous  up  the  valley  to  the  mouth  of  Powder  Biver,  or  perhaps  even 
to  that  of  the  Tongue  Biver  at  Miles  Gity.  So  persist^ent  and  numerous 
are  they  at  (yFallan's  Greek  that  they  have  almost  denuded  the  ranges 
of  grass,  and  the  cattlemen  of  that  neighborhood  contemplate  moving 
their  stock  to  adjacent  ranges  ibr  feed.  This  wholesale  destruction  of 
the  bunch  and  buffalo  grasses  is  mainly  due  to  the  work  of  "  natives' 
rather  than  to  the  Migratory  and  Lesser  Locust.  In  fact  the  grass  over 
a  considerable  portion  of  Northwestern  Dakota  and  Eastern  Montana  is 
greatly  damaged  and  in  many  places  entirely  eaten  away.  To  be  more 
explicit,  the  region  embraces  in  Montana  between  the  Missouri  and 
Yellowstone  Bivers  to  about  the  one  hundred  and  eighth  meridian,  and 
the  adjacent  part  of  Dakota  to  about  the  one  hundred  and  second  me- 
ridian. As  a  proof  of  the  great  destruction  in  this  direction,  we  need 
but  state  that  the  surface  of  the  ground  throughout  all  parts  of  ttns 
area  is  strewn  with  the  small  elongate  pellets  of  their  excrement,  whidi 
in  some  places  entirely  cover  the  ground,  and  in  others,  where  the  rains 
have  washed  them  together  in  heaps,  a  half  of  an  inch  or  more  in  depth. 

The  locusts  have  also  been  quite  destructive  to  gardens  and  fields  of 
small  grain  at  various  points  along  the  Yellowstone  Biver  between 
Glendive  and  Fort  Buford:  also  at  Wolf  Point  and  Poplar  Biver  Agency, 
while  a  little  injury  was  also  occasioned  by  them  on  the  Little  Muddy 
and  at  GrinelPs — the  former  22  and  the  latter  65  miles  below  Fort  Buford 
on  the  Missouri.  This  injury  to  vegetables  and  grain  was  done  chiefly 
by  M.  tprettiSy  M.  atlanis^  and  Oamnula  pellucidaj  while  the  injury  to  the 
grasses  can  be  attributed  mainly  to  the  other  species  common  to  the 
region. 

During  the  time  which  was  spent  in  this  region  locusts  were  seen  in 
the  air  at  different  localities  and  intervals  wherever  I  happened  to  be 
when  the  wind  was  blowing  from  some  point  in  the  nortii  (including  all 
directions  between  east  and  west) ;  but  at  no  time  were  their  flights 
very  extensive  or  the  numbers  seen  great.  As  near  as  I  could  learn  by 
inquiry  at  various  points  along  the  lino  of  my  travels,  there  were  bat 
few  flights  prior  to  July  29,  on  which  date  they  were  first  observed  in 
the  air  at  Glendive,  at  which  time  they  were  moving  in  an  easterly  and 
southeasterly  direction.  This  was  also  the  day  when  I  observed  the 
species — probably  the  advance  guard  of  tl;iose  which  left  the  region 
about  Glendive  in  the  forenoon. 

As  will  be  seen  by  reference  to  the  notes  of  the  trip,  which  are  tran- 
scribed and  sent  herewith,  locusts  were  observed  in  the  air  at  varions 
points  within  and  adjoining  the  district  mapped  out,  all  of  which,  with 
but  a  single  exception  (when  they  moved  southwest),  were  moving  sonth- 
ward  and  eastward;  so  it  will  not  appear  at  all  strange  when  it  is  learned 
that  they  have  spread  over  all  the  region  in  Dakota  as  far  south  as  the 
Big  Oheyenne  Biver  and  as  far  east  as  the  James  Biver.  This  scatter- 
ing has  all  occurred  within  the  past  three  weeks,  and  that,  too,  when 
the  ercr^l^g  winds  were  couttocy.   T^Sa  ewxx^  la  liable  to  be  oontin- 


BEPOBT  OF  THE  ENTOMOLOGIST.  305 

PKi  fh>ni.  now  on  an  til  into  the  middle  of  September,  when  looalltieB 
inch  more  widely  removed  from  the  breeding  center  will  be  reached. 
U|»  to  the  time  of  my  leaving  the  locost  area  indicated  no  eggs  had 
I'eii  (le|K>8ited  by  the  Rocky  Mountain  species,  that  I  heard  of,  but 
K'ciniens  were  seen  in  coitu  at  all  points  where  the  species  were  ob- 
u-ved  after  Angust  1.  From  this  fact  as  a  basis  it  will  be  safe  to  pre- 
Ict  a  general  deposition  of  eggs  over  the  entire  area  visited  and  still 

>  be  visited  by  the  advancing  dights.  By  referring  to  the  records  for 
ast  years  in  the  United  States  Signal  OfiSce  at  Bismarck,  Dak.,  it  was 
scertaiiied  that  the  prevailing  wind  in  that  region  changes  from  the 
ist  and  southeast  to  the  northwest  about  the  middle  of  August ;  and 
3  a  consequence  from  this  time  on  we  may  expect  more  northwest  winds 
lan  we  have  thus  far  had  since  the  locusts  began  their  southward 
lovcmcnts,  and  as  a  natural  result  a  continuation  of  this  movement  is 

>  bo  anticipated.  Kow,  it  depends  altogether  upon  the  weather  and 
iuds  of  winds  henceforth  this  season  whether  or  not  any  of  these  are  so 
urected  as  to  mass  the  locusts  at  some  particular  locality,  and  thereby 
^ult  in  damage  to  the  com  crop. 

The  probabilities  now  are  that  Jf.  spretuawill  hatch  in  moderate  nnm- 

era  throughout  the  region  this  year  overrun,  and,  in  addition,  through- 

at  the  greater  part  of  Dakota,  as  well  as  parts  of  Northern  Nebraska 

ad  Northwest  Iowa.    Of  course,  when  they  have  been  spread  over  so 

Ktended  an  area,  there  can  but  little  harm  emanate  from  the  com- 

aratively  small  swarm  which  produced  them.    The  only  chance  now 

r  injury  from  locust  swarms  next  year  is  in  the  possible  accumulation 

f  numbers  during  the  present  fall,  while  they  are  still  moving,  and 

efore  the  majority  of  their  eggs  have  been  deposited,  or  in  a  like  ac- 

imulation  after  the  young  of  next  year's  hatching  have  become  fledged 

(id  begun  their  flights.    S  ach  a  state  of  afiairs  can  only  come  to  pass 

V  the  aid  of  extremely  favorable  circumstances,  and  when  we  take  into 

nsideration  the  numerous  adverse  agencies  which  in  ordinary  years 

thcr  deter  than  promote  the  highest  possible  development  of  the  spe- 

"8,  we  need  not  fear  any  such  calamity.    The  chances  for  such  an  in- 

ase  are  diminished  at  least  one-fourth  by  the  fiEbct  of  the  summer  thus 

having  been  a  rather  exceptionally  humid  one,  and  the  chances  are 

%  the  fall  will  continue  similarly  wet,  which,  if  followed  by  an  open 

ter,  will  have  the  same  effect  upon  the  hatching  of  the  eggs  as  did 

)  of  1876-77. 

tke  fact  particularly  noticed  this  year  is  the  comparatively  few  para- 
)  of  every  species  that  are  known  to  destroy  this  and  other  locusts. 
le  in  Montana  and  Dakota  I  became  interested  in  no  small  degree 
vticing  the  almost  total  absence  of  certain  parasites  which  had  been 
in  the  same  localities  several  years  ago  in  rather  large  numbers, 
refore  took  particular  pains  to  watch  for  these  beuelicial  insects, 
18  a  result  of  these  observations,  I  am  sorry  to  say  there  is  but 
need  of  looking  to  this  quarter  for  aid  in  checking  the  already 
J  advancing  increase  of  locusts  in  Montana  and  Northwest  Da- 
lle coming  summer.    This  scarcity  of  these  natural  aids  of  man  in 
irticular  direction  can  be  attributed  to  no  other  cause  than  the 
ry  seasons  of  1882,  1883,  and  1884  in  this  particular  region,  in 
don  with  the  absence  of  the  Rocky  Mountain  Locust  from  the 
portion  of  the  country  since  1878.    All  these  parasites  appear 
e  best,  and  many  of  them,  on  account  of  their  delicate  structure, 
Uy  dependent  for  their  development  upon  a  considerable  amount 
Uty.    The  present  wet  summer  may,  however,  have  a  tendency 
80  theur  numbers  again. 

AO— '86 
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One  feature  of  this  year's  storms  in  the  valley  of  the  Yellowstone  and 
Missoari  Bivers  was  the  great  amount  of  large  hailstones  which  fell  and 
destroyed  many  locusts.  Some  of  these  hail-storms  were  so  severe  that 
for  several  days  after  they  had  occurred  dead  locusts  by  the  hundreds 
were  to  b^  found  upon  the  prairies.  These  storms  were  also  injurions 
to  crops— far  more  so  than  the  locusts  would  have  been  that  were  killed 
by  them.  The  great  amount  of  rain  which  fell,  on  the  other  hand,  was 
the  means  of  producing  a  greatly-increased  crop  of  grasses  upon  the 
prairies,  which  otherwise  must  have  been  almost  entirely  devoiued. 

Next  to  the  Booky  Mountain  Locust  the  species  most  to  be  feared  in 
this  region  is  the  Lesser  Locust,  Melanaplus  atlaniSj  Eiley,  which  in 
many  places  was  seen  in  numbers  fully  twice  as  great  as  the  former. 
The  species  here  differs  from  the  typical  specimens  of  the  East  in  the 
color  of  the  posterior  tibise.  Those  of  the  East  invariably  have  these 
members  reddish,  while  most  of  those  occurring  here  have  them  green- 
ish-blue. The  Northwestern  specimens  are  also  somewhat  larger  and 
have  a  brighter,  healthier  appearance  than  do  those  of  their  Eastern 
kindred.  Otherwise  there  appears  to  be  no  difference  in  the  species  as 
found  in  the  two  widely-separated  districts.  This  species,  although 
oongregatinff  in  great  numbers  at  various  points^  was  not  ooserved  to 
aooompany  If.  ^eiui  in  its  flights ;  neither  was  it  noticed  to  migrate 
separately  by  flight.  The  species  in  its  habits  is  quite  similar  to  that 
of  M.  ipretus  in  many  respects,  while  in  others  it  differs  from  those  of 
that  insect.  For  example,  it  seldom,  if  ever,  deserts  tracts  of  rank  or 
succulent  vegetation  for  the  higher,  comparatively  barren  hill-tops,  as 
does  tpretw  at  times,  neither  does  it  choose  open  localities  for  tiie  depo- 
sition of  its  eggs,  but  prefers  to  hide  them  among  the  grasses  on  rather 
moist  than  dry  ground,  in  this  respect  imitating  the  habits  of  M.  femur- 
rubrum  and  M.  bivittqta. 

Oamnula peUuoida  {(Edipoda  atrox)^  one  of  the  destructive  Oalifomia 
species,  has  also  become  a  very  numerous  species  in  the  valley  of  the 
Yellowstone  and  Upper  Missouri  Bivers,  and  if  it  continue  to  inGrease 
and  spread  as  rapidly  during  the  next  five  years  as  it  has  during  the 
past  five  years,  it  will  also  become  a  plague  on  the  eastern  slope  of 
the  Bocky  Mountains,  as  it  has  been  in  times  past  on  the  Pacifio  slope. 
Three  ^ears  ago  the  species  was  first  seen  by  me  in  the  valley  of  tbe 
Yellowstone  at  Livingston,  and  two  years  previous  in  the  valley  of  the 
Gallatin,  Madison,  Jefferson,  Big  Hole,  and  Prickly  Pear  Bivers.  It 
has  now  reached  eastward  to  a  point  below  the  junction  of  the  Yellow- 
stone with  the  Missouri  at  Fort  Buford.  It  has  also  been  observed  bj 
me  throughout  the  Snake  Biver  country,  in  the  Sidt  lAke  Valley  and 
also  the  valleys  of  tioie  streams  of  Colorado,  Wyoming,  and  New  Mex- 
ico. From  its  habit  of  frequenting  rather  low  grounds  among  rank  veg- 
etation, and  the  comparative  ease  with  which  it  adapts  itself  to  the 
various  conditions  of  climate,  there  is  some  danger  of  its  becoming  per- 
manently acclimated  throughout  the  Missouri  and  Mississippi  Valleys 
If  this  should  be  the  case,  some  damage  to  crops  must  annually  result 
therefrom. 

Aside  from  these  three  speoie8|,  there  probably  never  need  he  any 
fears  of  injuries  firom  locusts  in  this  region  in  question,  unless  it  shoald 
be  occasioned  by  Melanoplui  devoitatorj  the  locust  which  baa  been  the 
occasion  of  some  damage  to  crops  in  Northern  California  and  Sonthero 
Oregon  during  the  present  year.  This  insect  also  occurs  in  the  Upper 
Yellowstone  yidley^  and  if  droumstanoes  should  favor  its  increase  in 
sufficient  numbers,  it  too  would  become  injurious. 

All  the  remaining  soKsalled  ^*  native  speoies,"  with  bat  few  ezoepti<HUy 
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are  partial  to  wild  grotmd,  and  bat  seldom  ventnie  npon  onltiTated 
tracts.  Their  food  conaists  of  wild  grasses  and  weeds  which  grow 
awav  from  cultivation — in  &ct  many  of  these  locusts  are  partial  to  a 
single  one  or  some  special  gronp  of  plants  apon  which  they  feed  to  the 
ezcdasion  of  all  others.  Of  these  species  there  are  many,  all  of  which 
are  more  or  less  variable  according  to  their  distribution  with  reference 
to  latitude,  altitude,  and  climatic  conditions ;  and  to  note  these  varia- 
tions is  one  of  the  most  interesting  features  to  the  student  of  this  fiimily 
of  the  Orthaptera. 

In  this  brief  report  all  that  I  have  to  say  In  reference  to  ftature  proba- 
bilities is  that  there  do  not  appear  to  be  any  indications  of  immediate 
danger,  although  if  there  should  be  a  succession  of  a  few  more  years 
as  favorable  to  the  increase  of  this  group  of  insects  as  have  been  the 
past  three  or  four,  there  is  need  to  fear  another  general  locust  scourge. 
However  favorable  these  conditions  should  prove,  there  never  can  be 
another  such  a  general  and  destructive  spread  of  locusts  as  the  country 
exi>erienced  during  the  years  1873-^77,  inclusive,  for  reasons  which  there 
is  no  need  at  present  of  discussing.  That  the  several  species  of  de- 
structive locusts  are  now  on  the  increase  throughout  the  Bocky  Mount- 
ain region  and  portions  •of  the  Northwest  is  quite  evident,  bom  the 
Ikot  Uiat  numerous  reports  to  that  effect  are  continually  being  received 
from  different  portions  of  those  regions ;  and  that  the  ^^  native"  species, 
as  well  as  various  insects,  are  likewise  on  the  steady  increase  is  also 
evident,  since  the  causes  which  permit  of  the  one's  increase  will  also 
assist  or  fovor  that  of  others  of  like  nature. 

By  referring  to  the  following  list  of  locusts  which  were  noticed  in 
larger  numbers  than  usual  while  in  the  Northwest  this  time,  it  will  not 
be  surprising  that  much  injury  was  done  to  the  grasses  upon  the  ranges ; 
on  the  contraiyy  the  surprise  will  be  that  every  spear  of  grass  was  not 
taken: 

JUermina  neo-mexioanaj  Thos.,  common ;  Opomala  iraohfpteraj  Bcudd., 
not  rare ;  OxycoryphuB  ob$cwrus^  Thos.,  common ;  ChloSaltU  viridig,  Thos., 
common;  ChloMtU  punotulata^  Thos.,  common;  Aorolcphitui  iiriipe$f 
Say,  common ;  Stenobothrus  maoulipennUj  Bcudd.,  common ;  Bt  aqtuiliSj 
Scndd.,  common ;  8t,  gracilis^  Scudd.,  common ;  St.  color aduSj  Thos.,  very 
common ;  8t.  curtiptmnUy  Scudd,  common ;  Oomphocerus  olepsydrOj  Scudd., 
common ;  Oamnula  pellucida^  Scudd.,  very  numerous ;  Arpkia  tq^orata  t, 
Scudd.,  common;  A,  tenebrosa^  Scudd.,  common;  Auhcara  elliottiij 
Thos..  veiy  common;  Aulocara  sp.,  common;  Sphardgemon  (zquale^ 
Scudd.,  common ;  8,  collare^  Scudd.,  common;  Circotettix  carlmguinuSj 
Thos.,  common ;  C.  undulatiM^  Thos.,  common ;  Trimerotropii  fontana  f , 
Thos.,  common ;  Dissoateira  caroliruiy  Lin.,  common ;  Hippuous  rugosuSj 
Scudd.,  common:  iT.  ooraUipes^  Hald.,  common:  H,  (t)  neglectug^  Thos., 
very  common;  Phlybostroma  parva^  Scudd.,  Stenobothrua  i-nuiculntusy 
Tbos.«  quite  common  ;  Hadrotettir  trtfasciatuSj  Say,  common ;  (Edipoda  t 
haydenii^  Thos.,  common ;  Meatobregma  kiowa^  Thos.,  common ;  Btpopedon 
ntSnlum^  Thos.,  common  at  one  or  two  localities ;  Pezotettix  a(&ii«,'Dodge, 
common ;  Pez.  nebrasceneiSj  Thos.,  common ;  Fez.  borealU,  Scudd.,  com- 
mon: Hesperotettix  viridUj  Thos..  common ;  Melanoplua  femur-rubrumj 
De  Oeer,  common ;  M,  atlaniSy  Riley,  quite  numerous ;  M.  spretua^  tJhl. 
(M8S.),  swarming  in  some  localities;  if.  cinereusj  Scudd.,  common ;  M. 

Sickardiiy  Scudd.,  common;  M,  bivittatusj  Say,  common;  M.  luridua, 
odge,  common ;  Jlf.  gladatonii  n.  sp.,  common.  Sully  County,  Dakota ; 
M.  tn/antili8y  Scudd.,  quito  common ;  M.  kennicottiij  Scudd.,  rare,  feeds 
on  sa^e  brush ;  M. d^aatator^  Scudd.,  common;  and Braohyatola  magna^ 
Qiiaitii  common. 
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By  AUOBT  KOXBXLB. 

AULMEDA,  Gai..,  Avgust  6, 1835. 

Dear  Sir:  In  accordance  with  yonr  instnictions,  I  went  to  Fol^ouu 
whence  I  couhl  visit  the  place  of  the  I^atoma  Water  and  Mining  Com 
pany,  which  company  has  done  the  most  in  the  destruction  of  locusts 
I  also  visited  other  places  along  the  foothills,  especially  White  E(>ck 
and  its  surroundings,  which  are  known  everywhere  as  the  breeding 
grounds  of  the  locusts.  The  Indians  visit  this  place  yearly  for  the  pur 
pose  of  laying  in  a  supply  of  locusts. 

It  will  not  be  necessary  to  relate  in  detail  the  mode  in  which  locusts 
are  collected  by  the  Indians,  but^  in  brief,  it  may  be  said  that  a  fuQuel- 
shaped  hole  is  made  in  the  ground,  the  walls  of  which  arc  smoothed 
with  day,  and  the  insects  are  then  driven  into  it  and  killed  with  boiling 
water,  after  which  they  are  dried,  and  thus  may  be  preserved  for  use  at 
any  time.    The  water  is  heated  by  plunging  hot  stones  into  it. 

AH  these  places,  where  the  locusts  were  so  destructive,  arc  situated 
just  along  the  foot-hills  of  the  Sierra  Nevada.  These  hills  arc*  generally 
bare  and  veir  dry.  The  best  breeding-place  I  have  seen  (White  liock) 
consists  of  hnls  f^om  100  to  150  feet  in  height,  entirely  destitute  of  trees 
and  shrubbery,  rocky  on  some  of  the  highest  parts,  with  red,  sandy 
soil,  which  in  most  places  is  only  a  few  inches  deep,  resting  on  solid 
rock,  the  greatest  number  of  locusts  always  issuing  in  such  places. 

The  Natoma  Water  and  Mining  Company's  laud  lies  about  5  miles 
west  of  this.    This  company  owns  8,700  acres.    About  3,350  acres  of 
this  are  under  cultivation;  200  in  fruit  orchard,  consisting  of  plum, 
peach,  and  pear  trees ;  1,950  in  vineyards,  and  1,200  in  grain ;  the  rest 
is  broken  and  waste  land.    On  the  eastern  side  this  land  rises  to  75  feet 
in  height,  sparingly  covered  with  oaks,  and  well  situated  for  breeding- 
grounds;  yet  the  most  of  the  young  locustis  have  hatched  between  this 
and  the  vineyard,  on  a  bare  slope.   Many  trees  and  shrubs  grow  along  the 
river  to  the  west,  and  very  few  locusts  were  ever  noticed  there ;  yet 
they  appeared  about  the  middle  of  March  in  large  numbers  along  the 
roads,  and  especially  along  the  railroa<l,  which  runs  through  these 
grounds,  and  were  noticed  especially  issuing  after  every  rain.    They 
began  to  migrate  about  the  middle  of  April,  and  were  then  from  three- 
eighths  to  five-eighths  of  an  inch  in  length.    The  Natoma  company  at 
once  set  to  work  to  destroy  them.  Along  the  roads  and  on  the  waste  laud 
straw  was  set  on  fire,  as  the  '^  hoppers"  continually  came  anew  from  tbe 
hills.    This  fire  was  kept  up  or  renewed  every  few  days  untU.  about  tbe 
middle  of  April,  when  the  insects  became  winged.    Each  new  swarm 
would  feed  on  its  dead  and  roasted  companions,  and  if  a  living  indi- 
vidual were  unable  to  rise,  a  half-dozen  locusts  would  at  once  jump  at  it, 
aud  in.  less  than  five  minutes  nothing  but  the  legs  would  be  left.    Moii 
especially  employed  for  the  purpose  placed  straw  along  the  waste  lainl 
and  along  tbe  roads,  drove  the  insects  into  it,  and  set  it  on  lire  on  bolb 
sides.    In  this  way  large  quantities  of  locusts  were  destroyed. 

A  channel  about  10  feet  wide  runs  along  the  eastern  part  of  these 
lands,  and  as  the  movement  of  Uie  locusts  was  such  that  nothing  could 
hinder  it,  they  jumped  right  into  the  water  all  along  this  channel,  niid 
wore  swept  down-stream,  to  be  collected  in  traps  constructed  for  thi?* 
purpose.  The  traps  were  made  of  a  box  6  feet  long,  3  feet  broad,  aii^i 
3  feet  high|  with  strong  screens  on  the  sides  to  allow  the  water  to  pas& 


BEPOBT  07  THE  ENTOMOLOGIST.  309 

These  traps  were  placed  along  the  side  of  the  channel.    A  board  ran 

across  the  channd  at  an  angle  of  about  45^,  and  2  inches  below  the 

water.    In. this  way  all  the  hoppers  were  swept  into  the  box,  and  men 

were  continually  at  work  taking  them  out  into  bags.    In  this  way  200 

ba^s  of  the  insects  were  collected,  or  about  20  tons,  and  4,500  werA 

counted  to  a  pound.    More  than  twice  this  number  were  destroyed  b; 

Are.    The  exi>enses  of  collecting  them  in  the  ditch  were  $200,  while 

those  of  destroying  them  by  fire  amounted  to  $3,000;  and  yet  no  one, 

in  seeing  the  numbers  that  remained  in  June,  would  have  supposed 

that  they  ever  had  been  molested. 

Very  little  could  be  done  after  the  locusts  became  winged.  The  best 
success,  and  that  very  good,  in  destroying  them  in  this  State  was  by  a 
process  everywhere  iised  in  July,  viz,  by  the  use  of  a  mixture  of  1  part 
arsenic  and  3  parts  bran,  moistened  with  sirup  diluted  in  water.  In 
consequence  of  this,  firom  75  to  100  dead  insects  were  counted  inside  of 
four  hours  after  it  had  been  set  out,  on  every  place  in  which  the  poison 
had  been  left,  and  a  few  days  afterward  about  a  quart  of  them  was  seen 
at  every  interval  of  about  10  feet.  This  poison  was  only  made  use  of 
by  the  Natoma  company  amongst  young  and  non-bearing  vines,  as  there 
would  be  great  danger  in  using  it  amongst  bearing  plants^  since  the 
locusts  will  alwaj's  give  out  a  brown  substance  after  eating  it  and  soil 
everything  around  them,  and  as  there  is  no  rain  to  wash  it  from  the 
fruits  it  might  have  serious  efiEeots.  It  should  be  kept  away  from  hesur- 
mg  plants,  or  if  it  is  used  there  no  use  should  be  made  of  the  grapes. 

The  winged  insects  began  to  leave  their  feeding-ground  at  the  be^- 
ning  of  Jidy,  although  large  numbers  were  still  in  the  Natoma  vine- 
yards when  I  left  there  (July  28),  but  none  in  the  fruit  orchards.  They 
always  began  to  migrate  during  the  hottest  part  of  the  day,  from  10  to 
4,  generally  letting  themselves  be  driven  with  the  wind  at  first,  and 
after  a  little  while  turning  against  it,  to  rise  not  in  swarms,  but  always 
icatteredj  more  like  a  snow-storm ;  those  going  high  are  soon  lost  out  of 
sight.  They  were  observed  going  south,  in  this  way,  when  a  mild  wind 
was  blowing  from  the  southeast,  during  several  days  after  the  middle 
of  July,  l^ey  could  be  seen  at  and  after  midday  by  looking-^^losely 
and  protecting  the  eye  frt>m  the  sun,  some  as  low  as  50  feet,  and  others 
it  was  impossible  to  teU  how  high.  Looking  through  the  opera-glass 
one  could  be  seen  passing  at  every  moment. 

Mr.  Chapman,  of  White  Bock,  told  me  that  late  in  October,  last  year, 
when  nearly  half  way  up  in  the  Sierra  Nevada  Mountains,  one  evening, 
every  little  while  he  saw  one  of  these  hoppers  come  straight  down  as  if 
from  the  clouds,  but  none  could  be  observed  flying  about.  This  would 
prove  that  they  sometimes  must  rise  very  high. 

While  this  year  they  had  already  hatched  early  in  March,  they  ap- 
peared somewhat  later  last  year,  not  before  the  end  of  April,  and  chiefly 
around  White  Bock.  There  they  then  destroyed  everything,  as  they 
remained  all  summer,  while  this  season  they  disappeared  as  soon  as  they 
became  winged,  and  on  my  visit  to  that  place  (July  14  and  15),  I  was 
told  that  no  locusts  were  around.  I  visited  all  those  bare  hills  2  miles 
to  the  east  and  6  miles  to  the  south,  and  found  the  locusts  still  scattered 
everywhere:  but  in  the  valleys,  where  some  water  and  green  grass  could 
be  found,  tney  were  still  very  numerous ;  even  all  the  dry  grass  was 
banging  ftdl  of  them,  feeding  on  the  seeds  as  well  as  on  all  the  dry  plants. 
As  I  came  across  Glarksville  and  over  the  woody  hills  toward  Marble 
Yalley,  I  found  them  plentiful,  feeding  on  leaves  of  the  various  oaks 
and  on  everything  green.  I  have  seen  a  large  patch  of  pines  {Pinu9 
mUmkma)  almost  entirely  stripped  of  their  leavesi  but  ttie  most  of  the 
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leaves  were  lying  on  the  groondy  as  the  loonsts  nip  them  off  near  the 
branch. 

Marble  Yalley  is  situated  between  woody  hills,  and  here  the  locnsts 
did  also  a  great  deal  of  damage.    Higher  up  in  the  hills,  abont  18  inile« 
above  or  east  of  Folsom,  along  the  American  Biver  and  north  to  the 
Central  Pacific  Railroad,  I  was  told  everywhere,  dnring  my  trip  in  this 
direction,  that  tl^e  locnsts  appeared  only  occasionally  in  small  places,  bat 
here  the  woods  are  plentifdlly  filled  with  them.    The  Natoma  company, 
after  aU  its  praiseworthy  efforts  to  destroy  them,  loses  nearly  every  thinp. 
The  pear  trees  were  nearly  stripped  of  their  leaves,  bnt  the  fruit  was  not 
mnch  injured ;  the  loss  is  abont  4  tons  oat  of  60.    Out  of  15  tons  of  apri- 
cots they  lost  one- third.   Fifteen  acres  of  peaches  are  nearly  all  destroyed 
and  nothing  is  left  bnt  a  mass  of  stones  lying  on  the  ground ;  on  these 
trees  the  foliage  has  not  been  mnch  injured.    The  loss  of  plums  is  slight; 
the  young  trees  were  stripped  altogether.    Ooming  to  the  vineyards, 
here  it  looks  bad  ;  hundreds  of  acres  of  young  plants  look  as  if  dead, 
with  not  a  leaf  left,  and  where  they  cannot  be  irrigated  many  of  them 
must  die,  since  they  have  no  protection  from  the  hot  sun  above,  and  no 
rain  to  be  looked  for  for  the  next  three  months. 

As  the  Insects  marched  in  a  body,  in  no  particular  direction,  so  long 
as  there  was  food,  they  sometimes  left  a  spot  uninjured.  The  old  plants 
were  eaten  out  from  below  and  from  the  inside,  while  the  insects  wers 
yet  un winged,  but  afterward  they  were  eaten  from  the  top  and  outside. 
Thus  on  trees  the  upper  parts  looked  the  most  bare.  The  pedicels  of 
grapes  were  cut  off,  and  the  ground  was  full  of  grapes,  or  they  were 
still  hanging  in  a  dried  condition  on  the  plants.  Owing  to  the  plants 
being  nearly  leafless  Uie  grapes  were  burned  by  the  hot  sun,  and  accord- 
ing to  the  last  account  I  have  hectfd,  very  little  will  be  saved  out  of  the 
1,300  acres  of  bearing  plants. 

As  to  the  enemies  of  the  locusts,  I  have  found  no  parasites  on  them, 
except  the  flies  already  sent  to  you.  I  have  brought  along  several  hun- 
dred locusts,  but  apparently  very  few  of  them  are  parasitized.  I  havs 
often  watched  the  Tachina  flies  and  their  manner  of  laying  eggs  on  the 
locusts.-  They  are  very  restless,  and  every  time  a  <^  hopper"  gets  on  the 
wing  they  will  attempt  to  get  between  the  wings.  I  have  held  my  io- 
sect  net  in  front  of  me,  folded,  where  they  would  sit  on  it,  and  by  walk- 
ing along. slowly  I  could  notice  them  nicely  going  for  every  locust  that 
flew  up,  and  returning  again  after  their  attempt.  Generally  the  hopper 
will  let  himself  drop  as  soon  as  the  fly  gets  between  his  wings,  and  nib 
the  fly  off  with  his  legs.  These  flies  are  found  everywhere  where  the 
^'hoppers"  are,  yet  not  in  very  great  numbers,  although  the  ground  be- 
neath the  fruit  trees  at  Natoma  was  full  of  their  pupie,  and  all  the  '^  hop- 
pers" which  were  here  dead  by  the  thousands  were  deetroj^ed  by  them. 

At  White  Rock  the  locusts  died  by  tons  during  May,  but  I  was  nn- 
able  to  find  out  the  reason.  They  would  sneak  into  any  shady  plac*, 
under  houses,  in  cellars,  under  boards,  &c.,  and  dio.  Tiio  ait  \v:is  hi'i 
of  the  bad  smell  from  the  decaying  insects.  All  the  wells  and  holes  were 
full  of  them ;  they  were  so  abundant  that  they  had  to  be  shoveled  away 
from  the  entrances  to  the  houses.  Mr.  Ohapman.  who  had  1,000  fowls, 
800  of  which  were  turkeys,  had  fed  them  and  his  pigs  besides  on  nothing 
but  locusts  for  five  weeks.  Two  hundred  of  the  turkeys  died  from  the 
effects  of  eating  them ;  their  crops  were  found  dried  up.  I  have  exam* 
ried  the  ground  carefully  wherever  the  locusts  died  in  snoh  numbers, 
and  have  found  some  of  the  dipt^us  pupae,  yet  not  sufficient  to  prove 
that  they  were  the  destroyers.  Btill,  everything  had  been  aoratehed 
over  and  over  by  the  hungry  fowls  after  the  hoppera  had  left  IhM 
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may  have  been  some  other  cause  besides  the  flies,  bat  it  was  not  hnnger, 
for  at  that  time  plenty  of  food  was  left. 

The  Ohalcid  which  I  have  already  sent  you  seems  to  be  parasitic  ou 
the  JDipterons  larvse  while  they  are  still  in  the  locnst.  This  will  be  easier 
for  yon  to  decide.  I  am  only  certain  that  they  were  inside  of  the  'hop- 
I>er8  and  came  out  with  the  Dipteroos  larv»  issuing  from  their  pupte. 
Since  that  was  sent  two  more  have  been  bred  from  Dipterous  pupte  ob- 
tained  from  the  'hoppers. 

When  infected  with  Dipteroos  larvaB  the  'hoppers  lose  the  power  of 
their  wings,  or  do  not  make  use  of  them  as  in  the  healthy  state,  yet  they 
are  still  very  active.  I  have  found  them  still  alive  after  the  larvas  had 
left  them.  The  larvsB  will  nearly  always  come  out  on  top  of  the  neck, 
or  between  the  epicrauinm  and  protborax;  if  there'  is  a  hole  here  the 
larvie  have  nearly  ^1  ways  left  their  prey ;  sometimes  others  may  still  be 
fonnd,  as  their  number  varies  from  one  to  six  in  each  locnst  in  several 
hundred  which  I  have  examined.  In  one  instance  I  found  three  young 
larvsB  in  oue  of  them  which  already  had  this  hole  on  the  neck,  showing 
that  they  were  evidently  of  another  brood ;  this  fellow  was  not  very 
lively  any  more. 

While  at  rest,  if  any  wasp,  fly,  or  other  insect  came  near  them,  they 
would  always  lift  their  hind  legs  in  a  vertioEd  iK)sition,  and  keep  them 
so  until  the  danger  was  over.  The  many  x>6aches  on  the  ground  at- 
tracted a  large  number  of  insects,  but  none  were  noticed  interfering 
with  the  locusts :  all  joined  in  devouring  the  fruit  ]  even  their  enemies, 
the  flies,  very  seldom  tried  to  fly  after  them.  I  saw  one  Digger-wasp 
devouring  a  fresh  locust  in  the  grass ;  another  of  t^e  same  species  was 
flying  about  and,  seeing  its  companion,  joined  him.  They  weie  driven 
away,  but  always  came  back  to  look  ibr  it.  I  did  not  see  any  in  the  act 
of  killing  a  locust* 

Various  birds  were  seen  eating  them,  amongst  them  a  flock  of  about 
five  hundred  blackbirds,  which  came  to  a  certain  place  every  day  where 
the  locusts  were  very  numerous. 
Yours,  respectftilly, 

ALBEBT  KOEBBLB. 

Plot  0.  V.  lilLEY. 


IHSEOTS  AFFECTnrO  FALL  WHEAT. 

By  F.  M.  WebstbR)  Special  Agent, 

Lafatbttb,  Ind.,  October  16, 1886. 

8nt :  I  herewith  subinit  my  report  upon  the  insects  obeerred  affeotingunaU  giftinSi 
more  eepeclAliy  wheat,  daring  tne  season  of  1885. 

For  tne  determination  of  material,  as  well  as  for  numberless  other  fkyors,  I  am  in- 
debted to  Yourself  and  your  assistants.    Whatever  advance  I  have  been  able  to  make 
in  the  stndy  of  these  species  has  been  largely  due  to  your  aid. 
Bespectfully  sabmitted, 

F.  M.  WEBSTEB, 

^i>0oial  Agont, 
Dr.  C.  y.  RiLBY, 

United  Siatee  EntomcJogieU 

IsosoMA  TBiTioi  Biley,  and  I.  obandb  Biley. 

At  the  time  of  making  my  report  last  year  these  two  species  were  en- 
sconced in  the  straw  as  larv».  By  the  17th  of  October  nearly  all  of  these 

<     ■  ■ 

*  The  Chaldd  re&rred  to  b^  lir.  Koebela  fh>m  Taohina  pnp»  is  Ckakie  ovata  Btfft 
the  specimens  very  variable  in  sice,  and  some  measuring  oxuy  3™»  in  length.  The 
DIggerwwasp  isa  ^  Ptiananifx  atrata,  as  kindly  rerified  byllr.  £.  T.  Cresson.— C.  V.  B. 
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larvas  had  parsed  to  the  pupa  state,  and,  with  the  exoeption  of  the  ap- 
pearance of  two  small,  wingless  females  of  tritid  on  the  20th  of  the 
same  month,  nothing  farther  transpired  to  indicate  that,  nnder  normal 
conditions,  they  woidd  transform  to  adolts  and  emerge  before  the  fol- 
lowing spring. 

As  the  weather  became  cooler,  during  the  last  of  November,  we 
placed  a  quantity  of  infested  straws  in  a  glass  jar,  and  this  was  ke])t 
in  a  room  where  the  temperature  was  continually  from  68®  to  1(P  F^ 
the  remainder  of  the  straw  being  allowed  to  remain  out  of  doors. 

Nothing  appeared  in  the  jar  until  the  7th  of  December,  when,  in  the 
morning,  a  single  wingless  female  of  tritici  was  found  crawling  abont 
on  the  inside  of  the  glass.  She  was  very  small,  seemed  feeble,  and,  in 
fact,  died  during  the  afternoon  of  the  same  day. 

On  the  following  day  a  second  female  appeared,  m  all  respects  like 
the  firct,  only  more  active,  stronger,  and  larger.  A  third  example  made 
her  appearance  on  the  11th,  followed  by  another  on  the  14th,  and  another 
on  the  16th,  all  females,  wingless,  and  all  triHci. 

As  fast  as  they  emerged  from  the  straw  they  were  placed  on  growing 
wheat  plants,  covered  with  large  glasses,  but  none  seemed  in  the  least 
inclined  to  oviposit ;  all  were  apparently  in  search  of  some  avenue  of  es- 
cape from  their  confinement,  and  reftised  to  remain  on  the  plants  for 
any  length  of  time. 

Another  female  appeared  on  the  22d,  and  in  the  mean  time  two  had 
died.  This  state  of  aftairs  continued  untQ  the  dd  of  January,  when  the 
only  remaining  female  was  found  dead.  Another,  however,  appeared 
during  the  same  evening. 

From  this  time  until  the  14th  of  February  adults  continued  to  emerge, 
but  after  this  date  none  were  noti^to,  although  the  straw  was  kept  in  the 
jar  until  June.  The  attempt  to  induce  them  to  oviposit  had,  fh>m  first 
to  last,  proven  a  total  failure.  The  question  of  what  had  become  of 
gra/nde  was  now  the  foremost. 

The  infested  straw  had  been  taken  from  very  near  the  exact  spot  in 
the  field  where  females  of  that  species  had  been  observed  to  oviposit  in 
great  numbers,  and  yet  not  a  single  one  had  been  obtained.  The  re- 
sult could  be  summed  up  in  just  three  words,  females,  wingless,  tritlcL 

The  straw  remaining  outside  was  again  divided,  the  major  portion  be- 
ing taken  indoors.  But,  with  the  exception  of  demonstrating  that  tritiei 
would  begin  to  emerge,  whenever  the  temperature  rose,  during  the  day, 
to  abont  62o  F.,  although  it  might  sink  to  3(P  F.  during  the  night,  the 
results  were  as  unsatisfactory  as  before. 

The  last  of  these  straws  were  taken  indoors,  but  the  results  did  not 
differ  in  the  least.  It  was  now  the  20th  of  March,  and  a  limited  number 
of  straws  still  remained^  in  breeding-cage  No.  38,  placed  therein  on  the 
6th  of  June  of  the  previous  summer. 

These  straws  had  been  transplanted  from  a  field  of  wheat  near  Ox- 
ford, Ind.,  and  a  number  of  females  of  grande  had  been  placed  in  the 
cage,  where  they  had  been  observed  to  oviposit  on  the  6th  of  June  of 
last  year,  the  day  the  straws  were  transplanted. 

The  straws  were  frequently  watered,  and  kept  in  growing  condition,  so 
that  they  matured  simultaneously  with  those  in  the  field  from  which 
they  were  taken,  and  it  was  in  this  condition  that  they  were  brought  to 
La  Fayette,  when  we  changed  our  location  in  November. 

The  cage  had,  soon  after  the  change,  been  placed  in  a  sheltered  loca- 
tion outside  one  of  the  univepsity  buildings,  where  it  still  remained. 

On  the  23d  of  March  a  single  adult  appeared  in  the  cage,  followed 
during  t^e  remainder  of  the  month  and  the  first  week  of  April  by 
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Others  at  long  intervals,  bnt  tbey  were  all  tritici  and  like  those  pre- 
Tionsly  bred  from  the  other  straws. 

To  settle  the  matter  beyond  the  possibility  of  an  error,  after  the 
adults  had  ceased  to  emerge,  we  proceeded  to  slit  open  the  straws  with 
a  view  of  learning  if  any  papse  of  grande  remained  to  emerge  later  in 
the  season,  or  if  any  had  died  and  thas  failed  to  appear. 

As  we  cut  open  the  last  straw,  and  found  it,  like  all  of  the  others, 
devoid  of  Isosoma  in  any  condition  or  stage  of  development,  the  last 
clue  to  the  enigma  we  sought  to  unravel  seemed  to  vanish. 

Up  to  the  20th  of  April  inclement  weather  during  a  large  portion  of 
the  time  kept  us  from  making  extensive  observations,  but  during  the 
remainder  of  this  month  we  were  almost  continually  in  the  fields,  search- 
ing carefully  any  young  wheat  plants  showing  injuries  at  all  suggestiveof 
the  work  of  Isosoma,  As  much  of  the  wheat  had  been  seriously  affected 
by  the  extremely  severe  winter  just  passed  (not  only  were  many  of  the 
plants  killed  to  the  ground,  but  many  others  even  up  to  the  time  of 
ripening  showed  the  effects  of  less  serious  injuries),  our  task  was  alike 
tedious  and  unremunerative;  although,  had  we  at  that  time  known 
what  we  have  since  learned,  and  directed  our  attention  to  the  healthy 
plants  instead,  the  results  might,  possibly,  have  been  more  satisfactory. 

After  the  1st  of  May,  previous  labors  in  this  direction  having  been 
so  discouraging,  we  devoted  less  time  to  inspection  of  the  plants,  but 
such  as  gave  evidence  of  unnatural  or  retarded  development  were 
critically  examined,  and,  as  we  were  almost  daily  in  the  wheat-fields 
searching  for  the  wheat  and  grass  saw-flies,  our  attention,  though  not 
exclusive,  was  continually  directed  to  the  matter.  On  the  1st  of  June, 
firom  a  narrow  strip  of  timothy  and  blue-grass,  bordering  a  small  field 
of  spring  wheat,  on  the  university  farm,  we  swept  two  females  of 
Isosoma  grande^  and  on  the  next  day,  in  a  field  of  wheat  that  had  been 
swept  over  on  the  29th  of  May  without  capturing  a  single  one,  several 
more  were  taken — all  females.  Determined  now  to  solve  the  mystery 
of  these  insects  having  so  long  evaded  search,  a  thorough  examination 
of  the  growing  wheat  was  begun^  excepting  only  the  very  few  now  in 
head. 

We  found  (1)  that  it  was  the  apparently  healthy  plants  that  were  in- 
fested, and  (2)  that  little  or  no  trace  of  the  insect  was  to  be  discerned 
from  outside  appearance  until  after  the  adult  had  emerged,  and  (3)  that 
the  larva  did  not  as  a  rule  attack  the  culm  after  the  manner  of  others 
of  the  same  genus,  but  confined  its  work  to  the  undeveloped  head,  and, 
as  the  npx)er  sheath  and  leaf  continued  to  grow,  the  affected  part  was 
concealed  untU  later  in  the  season.  We  now  found  the  species  grande  in 
all  of  its  stages  in  the  plants,  and  also  found  plants  from  which  the  adult 
had  emerged,  and,  while  the  wheat  head  was  almost  invariably  entirely 
eaten  away,  in  some  cases  the  larva  had  evidently  pupated  before  the 
work  of  destruction  was  complete,  and  a  distorted,  misshapen  head  was 
put  forth,  and  while  all  infested  plants  were  more  or  less  dwarfed,  it  by 
no  means  followed  that  all  such  plants  were  infested. 

As  nothing  definite  respecting  the  previous  history  of  this  field  could 
be  learned,  our  attention  was  directed  to  one  of  the  experiment  plats 
on  the  university  farm. 

This  plat  was  sown  on  the  29th  of  September,  1884 ;  much  later,  we 
were  informed,  than  the  field  previously  mentioned,  and  at  the  beginning 
of  winter  the  plants  were  much  smaller.  Notwithstanding  this,  it  was 
fully  as  difficult  to  distinguish  the  infested  plants  by  a  superficial  in- 
spection, although  they  were  nearly  if  not  quite  as  numerous. 

Whether  the  females  of  tritioi  exeroiae  anj  disoiimlnation  in  fha 


S14         REPORT   OF  THE   COMMISSIONER   OF  AGRICULTURE. 

selection  of  the  plants  in  which  they  oviposit  is  uncertain,  bat  that  those 
ofgrande  do,  to  a  marked  degree,  there  is  every  reason  to  believe. 

Daring  the  ovipositing  season  of  1884,  and  also  that  of  the  present 
year,  when  the  females  of  grands  were  very  abnndant  over  those  narts 
of  the  wheat  fields  where  the  grain  was  very  thin,  scarcely  any  conld  l)e 
found  where  the  plants  were  thickly  set. 

When  the  plants  stand  at  a  distance  from  each  other  there  is  a  tend- 
ency to  throw  ont  large,  strong,  vigorous  '^stools"  slightly  less  advanced 
than  the  main  plant,  and  these  are,  to  a  very  notable  extent,  selected  b,y 
the  females  in  which  to  oviposit,  but,  contrary  to  an  opinion  expressed 
in  our  report  last  year,  they  invariably  choose  the  upper  joint  firom  first 
to  last  dariDg  the  season. 

This  seems  the  proper  place  to  present  some  facts  bearing  upon  the 
date  of  oviposition,  and  the  relation  that  the  two  species  sustain  toward 
each  other.  And  in  this  we  do  not  wish  to  be  understood  as  doing  more 
than  arrange  the  facts,  to  the  best  of  our  judgment,  in  their  proper  posi- 
tion with  reference  to  tiiese  two  questions,  and  therefore  not  expressing 
any  opinion  on  our  part  as  to  what  the  results  of  future  studies  may  or 
may  not  prove. 

Whatever  bearing  the  fact  otgrwnde  having  been  found  in  spring,  in 
the  larval  stage,  in  wheat  sown  late  the  previous  autumn,  may  have 
on  the  matter,  it  seems  to  us  it  is  largely,  at  least,  in  favor  of  spring 
oviposition. 

It  is  nowise  probable  that  the  parent  female  could,  in  the  fieJl,  dis- 
tinguish between  a  plant  that  would  survive  the  winter  and  one  that 
would  not,  particularly  if  the  winter  was  one  of  unusual  severity,  as  was 
the  case  with  that  of  1884-^85.  So,  then,  we  might  reasonably  ezjpect  that 
those  plants  that  fedled  to  survive  would  contoin  very  nearly  their  pro 
rata  of  larvse  or  eggs,  it  is  immaterial  which,  as  all  larv8B  would,  it  seema 
to  me,  sooner  or  later  perish  of  starvation.  If.  as  was  the  case  last  win- 
ter, from  25  to  75  per  cent,  of  the  plants  failed  to  survive,  we  might 
reasonably  look  for  a  notable  decrease  in  the  number  of  adults  t^at 
would  emerge,  whereas  they  were,  if  anything,  more  abundant  the 
present  season  than  they  were  during  the  preceding.  Then,  too,  if  the 
eggs  had  been  deposited  in  autumn,  the  li^se  wocdd  have  been  found 
in  plants  suffenng  from  various  degrees  of  injury  by  reason  of  the 
severe  winter,  while  with  industrious  searching  they  were  not  so  found. 
But,  allowing  the  females  of  early  spring  to  possess  the  same  sense  of 
discrimination  that  is  shown  by  those  appearing  in  June,  we  should 
expect  them  to  oviposit,  not  in  the  largest  and  toughest  plants,  bat 
rather  in  the  tender,  vigorous  stools,  just  where  I  found  the  larv»,  pupsB, 
and  adults,  as  previously  stated. 

Again,  even  tJiough  we  admit  arands  to  be  the  ofbprinff  of  tritidj 
there  are  not  enough  facts  at  hana  to  indicate  that,  in  this  btitude,  at 
least,  enough  emerge  in  the  fall  to  produce  the  former  species  in  any 
such  numbers  as  appeared  in  June. 

On  the  other  hand,  the  adults  could  not  have  emerged  the  present 
year  much  prior  to  the  25th  of  March }  in  fact,  the  snow  had  hardly  dis- 
appeared from  the  fields  by  the  15th.  This  would  give  us  a  p«)riod  of 
a  little  over  two  months  intervening  between  the  emerging  of  the  mother 
inject  and  the  appearance  of  adult  progeny. 

That  during  the  earlier  part  of  this  period  the  temperature  was  at 
times  quite  low  is  shown  by  the  following  table  taken  from  the  records 
of  the  signal  station  at  Purdue  University : 

Average  mean  daily  temperature  of  last  fifteen  davs  of  March,  1885, 
2QOS2 :  same  for  first  fifteen  days  of  April,  43^.05 ;  same  for  last  fifteen 
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dayB  of  April,  55^.26 ;  same  for  first  fifteen  days  of  May/62<^.30 ;  same 
for  last  sixteen  days  of  May,  660.26. 

The  average  temperature  from  the  16th  to  the  22d  of  March  was  15^.87. 
On  the  23d,  the  day  my  drst  adolt  appeared  out  of  doors,  the  average 
temperature  had  risen  to  25o,50. 

These  figures  are  also  interesting  as  indicating  the  influence  of  me 
teorological  conditions  upon  the  insect  in  its  earlier  stages,  and  how  lit- 
tle aid  we  may  expect  from  this  direction  in  keeping  the  pest  in  check. 

While,  as  above  indicated,  we  have  no  facts  that  enable  us  to  account 
for  the  appearance  of  grandey  except  that  they  are  the  offspring  of 
triticij  it  does  not  seem  to  necessarily  follow  that  all  eggs  deposited  in 
early  spring  develop  into  grande. 

The  adult  tritioij  bred  the  20th  of  June.  1884,  together  with  the  dead 
adult  found  a  few  days  later,  were  both  from  plants  removed  from  n 
field  near  Bloomington,  IlL,  the  0th  of  May,  both  straws  showing  am- 
ple evidence  that  fliese  adults  were  the  result  of  spring  oviposition, 
thereby  raising  the  perplexing  question  as  to  what  condition  or  environ- 
ment is  necessary  to  c&use  some  eggs  to  produce  grande  and  others 
tritidf  a  question  that  I  am  not  in  a  position  to  answer. 

AnotJier,  if  possible  more  puzzling,  complication  arises  from  the  fact 
that,  among  all  of  the  specimens  of  tritioi  or  grande  that  I  have  either 
bred  or  captured,  not  a  single  male  has  been  observed,  and  all  have  been 
closely  scanned  with  this  point  in  view,  except  such  as  were  transferred 
firom  the  field  to  plants  under  cover  for  the  purpose  of  securing  eggs 
for  future  experimentation. 

All  observations  relative  to  the  period  daring  whioh  griMde  ezLsts  in 
the  adult  verify  those  made  last  season. 

An  occasional  adult  was  observed  on  spring  wheat,  bat,  althoagh  the 
grass-land  where  the  two  first  females  were  taken  was  swept  oyer 
again  and  again,  no  additional  examples  were  obtained. 

We  now  have  wheat-straw  reared  under  cover  of  Swiss  maslln,  and 
also  straw  taken  firom  the  fields,  in  both  of  which  I  know  grande  to  have 
oviposited,  and  besides  these  a  good  supply  of  plants,  reared  during 
the  present  autumn,  also  ander  cover  of  muslin. 

By  breeding  and  experimentation,  both  indoors  and  out,  we  may  hope 
to  obtain  some  light  on  the  obscure  points  in  the  life-history  of  these 
insects. 

THE  GBAIN  BPHBNOPHOBTTS. 

{Bphenophorus  parvulusj  Oyll.)    . 

Boon  after  locating  temporarily  at  Oxford,  Ind..  in  Juno,  1884,  my  atp 
tentiou  was  several  times  called  to  the  fiact  that  a  neld  of  rye,  near  town, 
had,  the  previous  season,  when  fhlly  headed  out,  been  affected  by  souie 
difficulty  which  caused  many  of  the  straws  to  wither  and  die  from  the 
ground  upward.  During  the  latter  part  of  June  a  similar  trouble  was 
observed  in  a  rye  field,  and  an  examination  of  some  of  these  ailVcti d 
straws  revealed  the  seat  as  well  as  the  source  of  the  trouble.  Between 
the  first  and  second  joints  above  the  ground  was  found  a  small,  robust, 
white  larva,  with  a  brown  head.  £&  the  bodies  of  these  larvse  were 
HufBciently  large  to  fill  the  cavity  in  the  straws,  we  supposed  that  they 
must  have  reached  very  nearly  their  maximum  growth,  as  there  was  no 
evidence  that  they  left  one  straw  to  enter  another. 

Attempts  to  breed  these,  however,  proved  altogether  abortive,  and  a 
second  lot  was  secured  witn  no  better  snccess. 

On  the  1st  of  July  we  found  in  wheat  straw  not  only  larva  in  all 
respects  like  those  found  in  rye,  but  eggs  also,  in  the  same  position. 
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This  portion  of  the  straw,  that  is,  the  space  between  the  first  and 
second  joints  above  the  ground,  very  frequently  differs  from  that  further 
up,  by  being  nearly  or  quite  solid,  and  consisting  of  a  very  juicy  sub- 
stance. And  through  the  hard  outer  wall  of  this  part  of  the  straws, 
where  the  eggs  were  found,  were  smaJl,  slit-like  punctures,  made  by  the 
parent  insect  in  order  to  introduce  her  egg. 

On  the  11th  of  June,  of  the  present  year,  these  larvae  were  found  in 
the  stems  of  wheat  as  they  had  been  on  several  occasions  the  previous 
season,  and  on  the  next  day,  the  12th,  much  of  the  obscurity  which  had 
heretofore  hung  about  the  matter  was  dissolved  by  finding  two  adult 
females  of  this  species  puncturing  the  lower  part  of  straws  in  a  plat  of 
barley  on  the  university  experiment  farm,  a  contiguous  plant  showing 
a  freshly-made  puncture  in  every  way  resembling  t^ose  being  excavated 
by  the  two  females,  and  also  those  noted  the  previous  summer. 

Profiting  by  previous  failures  we  did  not  now  attempt  to  rear  the 
larvsD  in  confinement,  but  watched  carefully  for  any  changes  in  the  fields, 
in  order  to  determine  what  became  of  these  larva  after  they  bad  out- 
grown their  habitation  in  the  straws,  as  it  was'now  apparent  that  they 
could  not  acquire  their  full  growth  therein. 

On  the  2d  of  July  many  had  left  the  straws,  and  were  then  feeding 
on  the  roots,  thereby^  to  a  greater  or  less  degree,  injuring  straws  con- 
tiguous to  the  one  origin^ly  infested.  We  now  transplanted  to  the 
breeding  cage  a  clump  of  healthy  wheat  straws,  and  among  the  roots 
of  this  placed  a  number  of  lialf  to  two-thirds  grown  larvie  from  about 
roots  in  the  fields. 

On  the  7th  of  July  the  larvsB  were  doing  considerable  damage  to 
spring  wheat,  working  both  in  the  straw  and  among  the  roots. 

On  the  16th  of  July,  in  a  field  of  oats  near  Groodland,  Newton  Oounty, 
Indiana,  what  seemed 'nearly  a  full-grown  larva  was  found  feeding 
among  the  roots. 

The  larvse,  on  reaching  maturity,  apparently  crawl  to  one  side  and 
construct  a  rude  earthen  cell  in  which  to  transform ;  at  least  no  pups 
were  found  among  the  roots  of  the  grain. 

On  the  24th  of  July  some  of  the  larvsB  placed  in  the  breeding  cage 
on  the  2d  instant  had  pupated,  and  pupa  were  also  found  in  the  fiel<&. 

A  number  of  clumps  of  ii^jured  grain  were  examined  that  had  grown 
among  young  clover,  but  the  larv»  had,  so  far  as  could  be  seen,  confined 
their  work  to  the  grain. 

On  the  11th  of  August,  two  adults  appeared  in  the  breeding  cage,  fol- 
lowed a  few  days  later  by  another,  after  which  no  more  emerged.  But 
as  larvaB  were  observed  on  the  11th  of  June,  and  eggs  were  found  last 
season  on  the  1st  of  July,  it  is  more  than  probable  that  their  breeding 
season  and  consequent  period  of  emerging  is  considerably  protracted. 
There  is  but  one  brood  in  a  season,  as  the  adults  are  found  in  great 
numbers  in  northern  Illinois,  from  October  to  May,  hibernating  under 
boards,  old  rails,  and  like  rubbish. 

Dr.  Eiley  is,  I  believe,  authority  for  the  fact  that  this  species  also  in* 
jures  corn  in  Missouri,  and  we  have  also  observed  the  adults  punctur- 
ing young  corn  in  June,  just  below  the  surface  of  the  ground. 

THE  WHITB  aSUB. 

{Lachnoitema  fuioaj  Froh.) 

That  injuries  caused  by  tiie  previously-mentioned  species  are  fl^ 
queutiy  attributed  to  the  one  now  under  oonsideration,  by  £umecB  at 
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least,  we  are  thoroaghly  convinced.    These  larvsB  are,  however,  clearly 
and  at  all  tiroes  distinguishable  from  those  of  the  Spkenopkorun  by  t!i«*ir 
t'lilly-developed  legs  and  the  internal  dark  color  so  noticeable  in  tlK^ 
jM>tilerior  segiiients.    The  White  Grub,  however,  is  a  by  no  meuns  in 
.-i^ii!fic4iut  enemy  of  the  small  grains. 

During  autumn  there  is  hardly  a  field  of  wheat  here  in  Indiana  that 
tioes  not,  to  a  greater  or  less  extent,  show  the  eHects  of  tbeir  voracious 
{ij»I)i»tites. 

Thoir  method  of  work  in  the  grain  fields  seems  to  be  much  mon- 
rrratic  tlian  in  grass  lands,  as  the  many  clusters  of  from  two  to  twoni.v, 
or  perhaps  more,  dead  plants  that  have  been  eaten  off  below  the  surtucf 
will  illustrate. 

Tlieir  work  in  spring  wheat  and  oats  during  spring  is,  usually  less 
noticeable,  and  we  have  never  observed  the  grubs  feeding  on  the  roots 
of  «priiig-80wn  grain  later  than  the  15th  of  May.  This  is,  no  dcuibt, 
largely  duo  to  the  fact  that  the  Iresher  and  more  tender  roots  of  the 
weeds  and  grass  that  spring  uj)  in  the  fields  offer  more  temx)ting  morsels. 

THE  TARNISHED  PLANT-BUG. 

(Lygu8  lineolarisj  Beauv.) 

Adults  were  observed  ui  numbers  about  equal  to  those  of  last  season, 
extracting  the  milk  from  immature  kernels  of  wheat,  apparency  being 
much  more  destructive  to  the  spring  than  the  fall  varieties. 

BusOHiSTTJS  FKSlLis  XJhler. 

These  also  were  depredating  in  the  same  mamier,  but  in  greater  num- 
bers than  last  year.  After  the  fall  wheat  had  oecome  too  advanced  to 
afford  them  the  requisite  supply  of  food,  they  gave  spring  wheat  their 
undivided  attention,  and  must  have  done  considerable  injury. 

Db^ocobis  bapidus.  Say. 

Although  not  aware  of  this  species  having  been  reported  as  injurious 
to  small  grain,  we  were  not  surprised  to  observe  adults,  in  limited  num- 
bers, in  company  with  the  two  species  previously  mentioned,  depredat- 
ing on  both  fall  and  spring  wheat  in  precisely  the  same  manner  as  the 
others. 

Ko  inconsiderable  injury  to  the  wheat  crop,  and  in  particular  to  the 
spring  varieties,  seems  to  be  due  to  the  withering  and  shrinking  up  of 
portions  of  the  heads  while  the  kernels  are  filling.  Sometimes  the  up- 
per half,  or  perhaps  one- third  of  the  head,  will  wittier,  or  very  frequently 
the  trouble  will  affect  only  a  cluster  of  one,  two,  or  perhaps  more  kernels, 
while  the  remainder  will  be  in  good  condition.  The  result  of  this  is  that 
many  kernels  are  aborted,  and  eventually  go  over  with  the  chaff  when 
thrashed,  and  sometimes  there  is  no  kernel  whatever  in  the  glumes. 

While  this  may  not  be  due  to  the  punctures  of  any  or  all  of  the  three 
species  of  Eemiptera  mentioned,  this  much  is  certain :  First,  the  trouble 
was  more  noticeable  where  these  insects  appeared  the  most  abundant ; 
second,  the  trouble  was  not  perceptible  until  these  insects  began  their 
work;  and,  third,  the  heads  of  wheat  reared  under  a  irame-work  of 
boards  covered  with  Swiss  muslin,  and  consequently  protected  from  all 
insect  attack,  exhibited  no  injury  of  this  nature. 
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DiBDBOOEPHALA  FLAYIOBPS,  Bilej. 

Dr.  Biley,  himself,  states  (Ameriean  UntomoJogUty  vol.  3,  p.  78)  that 
this  species  was  injoHoas  to  Doth  wheat  and  oats  in  Texas  in  1856,  and 
wc  refer  to  it  here  only  to  record  the  fact  of  eggs  and  larv»  being  found 
111  the  lower  part  of  oat  straws  on  the  10th  of  July.* 

THE  OHINOH-BXra. 

{Bliitwleuooptenu,  Bay.) 

The  habits  of  this  insect  were,  the  present  season,  somewhat  in  con- 
trast with  what  they  were  as  we  knew  them  in  northern  Illinois,  fifteen 
to  twenty  years  ago,  when  their  first  depredations  in  fields  of  sripng 
wheat  were  marked  by  small  spots  of  injured  grain,  these  growing 
larger  as  the  insects  became  older  or  more  numerous. 

The  present  season,  the  adults  took  possession  early  in  May,  and  dis- 
tributed themselves  so  uniformly  over  the  field  that  by  the  20th  of  July 
there  was  but  one  affected  spot,  and  that  the  whole  field.  The  insect 
seemed  to  gradually  and  with  perfect  oniformity,  extract  the  life  from 
the  entire  field. 

Last  season  they  were  extremely  abundant  in  a  field  of  Ml  wheat 
that  had  been  badly  killed  out  firom  some  cause,  and  therefore  was  not 
only  thin  on  the  ground  but  backward  in  ripening.  There  had  sprung 
up  a  thick  growth  of  Bottle-grass  (Setaria  gUiuca)^  and  when  the  grain 
was  harvested,  t^e  11th  of  July,  we  expected  to  witness  a  genuine  mi- 
gration. But,  instead  of  this,  the  bugs  simply  transferred  their  atten- 
tion to  the  Bottle-grass,  and  subsisted  thereon  until  they  had  fully  de- 
veloped. ^ 

When  molting  for  the  last  time,  in  August,  the  pupte  crawled  down 
into  the  stubble,  where  the  straw  nad  been  cut  off  between  joints,  and 
left  their  cast-off  skins  in  the  cavities.  I  have  counted  upwards  of 
twenty  of  these  in  a  single  cut  stalk. 

In  one  such  stalk,  among  the  dried  meltings  and  two  or  three  dead 
bugs,  I  found  a  species  of  MermiSj  which  fact  would  lead  to  the  sus- 
picion that  these  parasitic  worms  infest  the  Ghinch-bng  as  well  as  other 
insects. 

THE  WHEAT  MIDGE. 

{DiploHs  tritioi^  Kirby.) 

In  my  previous  report  upon  this  insect  were  recorded  all  observa- 
tions up  to  the  15th  of  September,  1884.  Adults  were  bred  from  volun- 
teer wheat  on  the  23d,  and  again  on  the  30th ;  and  on  the  Ist  of  October, 
from  a  field  of  wheat  near  Oxford,  Ind.,  sown  among  com  during  the 
last  week  of  the  preceding  August,  I  swept  a  number  of  adults,  and 
CM  I  the  3d,  under  the  sheaths  of  some  of  the  wheat  plants,  I  found  young 

larvao. 

! 

*  Tbeae  eggs,  Judging  firom  alcoholic  BpeoimenB  sent  by  Mr.  Webster  in  Jdlyi  1^* 
are  laid  in  a  regular  row.  A  separate  slit  is  made  for  tlie  reception  of  each  egg,  no 
matter  how  closely  they  approach  each  other.  In  some  cases  only  a  mere  film  of  tli» 
straw  separates  them.  The  egg  itself  is  1.2"^  long,  and  about  sii  times  aa  long  as  iu 
central  width.  Its  protruding  portion,  about  one>sixth  of  its  lenfftb,  is  closed  with  s 
cap,  the  diameter  of  which  is  as  great  as  the  widest  portion  of  the  egg.  The  egg  if 
considerably  bent,  and  thickest  at  the  end  inside  the  straw.  The  inclosed  part  of  tha 
•gg  is  reddish,  while  the  exposed  portion  has  the  color  of  the  straw.— C.  VT  B. 
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This  field  was  located  at  least  a  half  mile  from  any  other  whereon 
wheat  or  rye  had  been  raised  daring  the  season,  and  from  it  1  again  ob- 
tained adult  midges  Off  the  10th,  and  again  on  the- 14th  of  October.  On 
the  16th  of  the  same  month  the  adnlte  were  also  rery  abundant  about 
volunteer  wheat  in  the  fields.  On  going  out  just  before  sunset,  and  lying 
£owii  among  the  plants,  I  could  see  them  fiying  about  in  great  num- 
bers between  and  just  above  the  plants.  They  were  again  observed  in 
this  locality  on  tiie  24tii,  after  there  had  been  several  nights  of  sufii- 
ciently  low  temperature  to  freeze  water  to  the  depth  of  half  an  inch. 

My  last  observation  for  the  year  was  under  date  of  3d  of  November, 
on  which  date  an  adult  appeared  in  a  breeding  cage  containing  volun- 
teer wheat.  This  cage  had  been  kept  continually  out  of  doors,  and  was 
the  same  from  which  adults  were  obtained  on  the  23d  and  30th  of  Octo- 
ber. 

The  first  adult  observed  the  present  season  appeared  about  my  lamp 
on  the  evening  of  the  20th  of  May,  fix>m  which  date  they  were  observed, 
under  the  same  circumstances,  in  increasing  numbers,  until  by  the  1st 
of  June  they  were  very  abundant. 

But  a  single  individual  was  observed  in  the  fields  during  this  time, 
perhaps  because  only  an  occasional  head  was  to  be  seen  in  the  early- 
sown  wheat,  and  it  was  not  until  the  10th  of  June  that  pollen  was  noted 
on  the  wheat  heads. 

On  the  13th  of  June,  in  the  field  near  Oxford,  Ind.,  where  I  had  ob- 
served the  insects  so  late  the  previous  autumn,  I  found  nearly  full-grown 
larvffi  on  the  heads  of  wheat  and  also  swept  adults  from  the  grain. 

Failmg  to  find  either  larvas  or  adults  in  the  fields  about  La  Fayette. 
Ind.,  I  again  visited  the  Oxford  field  on  the  19th  of  June,  and  foona 
both  larvsB  and  adults  rather  more  numerous  than  on  the  13th. 

On  the  20th  I  found  the  larvae  on  heads  of  wheat  of  a  beardless  va- 
riety, in  a  field  on  the  university  experiment  farm^  and  the  same  day 
found  on  my  lawn,  in  town,  a  head  of  blue-grass,  not  yet  put  forth  from 
the  sheath,  infested  by  quite  a  number  of  larvas. 

The  larv£B  did  not  appear  in  any  considerable  numbers  during  the 
season,  and  I  could  not  observe  or  learn  of  their  doing  any  perceptible 
injury. 

Adults,  however,  continued  to  fiock  to'  my  lamp  during  warm  even- 
ings up  to  the  middle  of  August,  and  a  very  few  until  September,  but 
they  did  not  occur  in  the  fields  or  about  volunteer  wheat  as  they  did 
last  season. 


TBIXD  BEPOBT  OS  THB  CAUSES  07  DESTRTTOTIOV  07  THE 
BVE&OBEEH  ASB  OTHEB  FOBEST  TBEES  IE  HOBTHE&E  HEW 
ESOLAin). 

By  Dr.  A.  S.  Faokasd,  Special  Agent. 

In  continuation  of  the  work  of  the  preceding  year,  I  have  to  report 
that  there  were  observed  or  brought  to  my  notice,  in  the  season  of  1885, 
no  cases  of  wide-spread  or  local  destruction  of  evergreen  or  hard-wood 
trees.  No  extensive  Journeys  were  made  into  the  Northern  forests ;  the 
summer  was  spent  on  the  shores  of  Oasco  Bay,  Maine,  and  the  time 
given  to  observing  forest  insects  and  rearing  species  of  Lepidoptera 
and  saw-fly  larvss.  A  considerable  number  are  at  the  time  of  writing 
in  the  ohiysaiis  state,  and  I  hope  to  be  more  successful  than  foimerly, 
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owing  to  improved  apparatus,  in  oarrying  them  throngh  to  the  adnit 
state. 

While  no  general  destruction  was  observed,  fet  forest  trees,  and  e« 
]>ecially  evergreen  trees,  support,  each  year,  hordes  of  caterpillars,  com 
]»ri8ii]g  species  of  different  families.    In  be^Hng  the  branches  of  any 
.spruce,  fir,  hircli,  i)oplar,  or  maple,,and  especially  the  Oak,  a  great  nuin 
iK'v  uTul  variety  of  caterpillars  are  shaken  down,  and  the  question  arises 
whether  the  iunumerable  host  constautly  and  ordinarily  at  work  from 
rtpriiiji:  time  to  the  fall  of  the  leaf  in  our  forest  trees  ai-e  reallj'  injurious  to 
tlie  tree.     It  is  not  improbable  that  good  is  done  to  tbe  tree  by  theste  vo 
racious  beings.    1  ne  i)roce88  up  to  a  certain  limit  may  be  one  of  natural 
aud  healthy  pruning,  but  there  is  no  cei*tainty  that  the  limit  may  uot 
at  any  time  be  overstepped  and  destruction  ensue.    The  tree  is  atta4-ked 
in  a  multitude  of  ways  by  caterpillars  alone.    The  buds  are  eateu  by 
various  leaf-rollers  (Tortrices),  the  leaves  are  mined  on  the  upper  and 
under  sides  by  various  Tineids,  while  the  leaves  are  rolled  over  in  vari- 
ous ways  and  in  various  degrees  to  make  shelter  for  the  cateri)illars,  or 
they  are  folded  on  the  edges,  or  gathered  and  sewed  together  by  Tineid, 
Tortricid,  and  Pyralid  larvae.    The  entire  leaves  are  devoured  by  malti- 
tudes  of  species  of  larger  cateri)illar8,  belonging  especially  to  the  Pyra- 
lid, Geometrid,  Bombycid,  aud  Sphingid  moths;  while  certain  species 
prey  on  the  fruit,  acorns,  nuts,  and  seeds. 

It  is  a  singular  fact  that  of  the  great  family  of  Owlet  or  Noctuid 
moths,  of  which  there  are  known  to  pe  1,200  species  in  this  country, 
very  few  feed  on  trees,  the  bulk  of  them  occuiTing  on  herbaceous  plants 
and  grasses. 

While  the  smaller  caterpillars  (Microlepidoptera)  feed  concealed  be- 
tween the  leaves  or  in  the  rolls  or  folds  in  the  leaf,  or  in  the  buds,  the 
caterpillars  of  the  larger  species  feed  exposed  on  or  among  the  lesives. 
Here  they  are  subject  to  the  attacks  of  birds  and  Ichneumon  and 
Tachina  flies,  which  are  constautly  on  the  watch  for  them.  And  it  is 
curious  to  see  how  nature  has  protected  the  caterpillars  from  observa- 
tion. While  the  young  of  the  smaller  moths  are  usually  green,  and  of 
the  same,  hue  as  the  leaves  among  which  they  hide,  or  reddish  and 
brownish  if  in  spruce  and  fir  buds,  where  they  hide  at  the  base  of  the 
needles  next  to  thi3  reddish  or  brownish  shoots;  the  larger  kinds  are 
variously  colored  and  assimilated  to  those  of  the  lektV(*H  and  twigs 
among  which  they  feed.  Were  it  not  for  this  they  wouhl  be  snapp^ 
up  by  birds.  Of  course,  the  birds  devour  a  good  many,  and  the  pry- 
ing Ichneumon  and  Tachina  lay  their  eggs  in  a  largo  proportion,  bnt 
those  which  do  survive  owe  their  safety  to  their  protective  coloration. 

Of  some  twenty  or  more  different  species  of  Geometrid  cater])illar8 
which  occur  on  the  evergreen  trees,  some  are  green  and  so  striped  with 
white  that  when  at  rest  stretched  along  a  needle,  they  could  with  diflfi- 
<iilty  be  detected;  others  resemble  in  various  ways,  being  brown  and 
Nvarted,  the  small  twigs  of  these  trees ;  and  one  is  like  a  deiul,  red  leaf  of 
Uic  fir  or  hemlock.  There  are  several  span-worms  on  the  oak,  which 
in  color  and  markings,  as  well  as  the  tubercle  and  warts  on  the  body, 
resemble  the  lighter  or  darker,  larger  or  smaller  knotty  twigs ;  this  re- 
semblance, of  course,  is  in  keeping  with  the  characteristic  habit  of  these 
worms  of  holding  themselves  out  stiff  and  motionless  when  not  feed- 
ing. 

In  an  entirely  diflcrent  way  the  various  kinds  of  l^otodontian  cater 
pillars,  which  feed  exposed  on  oak  leaves,  are  prote<Jted  from  observa- 
tion. They  feed  on  the  edges  of  the  leaves,  and  their  bodies  are  green, 
with  brown  patches,  so  that  these  irregular  spots,  when  the  caterpUlar 
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is  at  rest,  are  closely  similar  to  the  dead  and  sere  blotches,  so  frequent 
on  oak  leaves.  The  same  may  be  said  of  other  kinds  feeding  on  the 
leaves  of  other  forest  trees. 

While  the  bodies  of  those  noctnid  caterpillars  which  feed  on  herba- 
ceous plants  are  smooth,  those  of  the  tree-inhabiting  Catocala^  Homo- 
ptera,  and  Pheocyma  are  mottled  with  brown  and  (^h  like  the  bark  of  tbo 
tree,  and  provided  with  dorsal  humps  and  warts,  assimilated  in  form 
uud  color  to  the  knots  and  leaf  scales  oathe  twigs  and  smaller  branches. 

There  is  thus  a  close  harmony  in  color,  style  of  markings,  shape,  and 
size  of  the  humps  and  other  excrescences  of  tree-inhabiting  caterpil- 
lars, and  it  is  due  to  this  cause  that  they  are  protected  from  the  attacks 
of  their  enemies.  Mr.  Poulson  has  recently  called  attention  to  the  fact 
that  caterpillars  are  extremely  liable  to  die  from  slight  injuries,  owing  to 
their  soft  bodies  and  thin  skins.  They  cannot  defend  themselves  when 
once  discovered.  The  means  of  protection  are  of  passive  kinds,  j.  e., 
such  as  render  the  delicately-organized  animal  practically  invisible  on 
the  part  of  its  enemies,  and  these  means  vary  with  each  kind  of  cater- 
pillar. In  this  way  different  kinds  of  larv8B  can  live  on  different  parts 
of  the  leaf,  the  upx>er  or  under  side,  or  the  edge,  on  different  colored 
twigs,  on  those  of  diffiarent  sizes,  with  different  kinds  of  leaf  scars, 
scales,  or  projections,  and  thus  the  tree  is  divided,  so  to  speak,  into  so 
many  provinces  or  sections,  within  whose  limits  a  particular  kind  of 
worm  may  live  with  impunityy  but  beyond  which  it  goes  at  the  peril  of 
its  life. 

OOKDITION  OF  THE  SPBUOE  ON  THE  OOAST  OF  MAIN^. 

In  my  last  report  it  was  stated  that  as  the  result  of  journeys  in  the 
different  portions  of  Maine,  including  Aroostook  Oonnty  and  the  Moose- 
head  Lake  region,  as  well  as  a  prolonged  stay  in  Oumberland  Oounty, 
that  the  Spruce-bud  OaterpiUar.  the  larva  of  Tirrirxx  fwrnferana^  which, 
in  former  years,  had  been  so  aestructive  to  the  spruce  and  flr  on  tiie 
Maine  coast  between  Portland  and  Bockland,  had  become  scarce. 

This  year  I  have  to  report  that  not  even  a  single  specimen  either  of  the 
caterpillar  or  moth  could  be  found  on  the  shores  or  on  some  of  the  isl- 
ands of  Casco  Bay.  From  this  fact  I  conclude  that  this  species  has 
assumed  its  former  proi)ortions,  being  usually  so  scarce  an  insect  in 
Maine  that,  previous  to  1878,  when  it  became  so  alarmingly  prevalent,  it 
was  never  met  with  by  me  through  several  years'  collecting  and  obser- 
vation in  spruce  and  fir  woods,  particularly  during  the  period  com- 
prised between  the  years  1850  and  1867. 

Moreover,  throughout  the  areas  of  destruction,  the  young  trees  are 
growing  up,  and  already,  in  some  degree,  have  effaced  the  desolate  ap- 
jiearance  of  the  tracts  which  had  been  destroyed  and  from  which  tlio 
dead  timber  had  been  cut.  Probably  in  twenty  or  thirty  years  from 
now,  if  the  land  is  suffered  to  remain  undisturbed,  a  new  evergreen  for- 
est wm  in  mi^ny  places  cover  the  present  denuded  districts. 

CONDITION  OF  THE  HACKMATACK  IN  1885. 

In  last  year's  report  I  thus  summed  up  the  condition  of  our  larches 
or  hackmatacks  in  1884: 

*<  On  the  whole,  then,  while  a  small  proportion  of  larches  have  been 
killed  by  this  worm,  this  vigorous  tree,  though  defoliated  for  two  suc- 
cessive summers,  seems,  in  the  majority  of  cases,  to  survive  the  loss  of 
its  leaves,  though  it  threw  out  much  shorter  ones  tiie  present  summer. 

21  AO— ^85 
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Possibly  10  per  cent,  of  onr  Northern  larches  died  from  the  attacks  of 
this  worm.  Very  probably  the  numbers  of  this  insect  will  diminish 
(luring  the  next  year,  and  the  species  may  ultimately  become  as  rare  as 
it  has  always  been  in  Earope,  until  a  decrease  in  its  natural  insect  para- 
sites and  favorable  climatic  causes  induce  its  undue  multiplication*" 

The  foregoing  prediction  has  been  almost  fully  verifled  during  tie 
past  summer/  as  the  insect  has  been  much  scarcer  than  in  188i.  A 
few  were  seen  on  the  larch  in  Brunswick,  Me.,  in  July,  1885,  but  they 
were  not  numerous  enough  to  do  any  harm,  and  I  have  not  heard  of 
their  devastations  in  any  part  of  Maine.  Tne  same  appears  to  hare 
been  the  case  in  the  Adirondack  region  of  Kew  York.  Mr.  George 
Hunt,  who  passed  the  summer  at  Scroon  Lake,  tells  me  that  he  saw 
very  few  of  the  worms  during  the  past  summer,  and  he  judged  that 
they  had  not  been  generally  so  destructive  as  the  year  preceding.  As 
the  result  of  their  ravages  during  the  preceding  years,  he  thought  that 
about  one-third  of  the  larch  trees  had  died.-  It  would  seem  as  if  the 
visitations  of  the  worm  were  over,  and  that  for  some  years  to  come  it 
would  be  a  rare  insect,  existing  within  its  usual  or  normal  limitB. 

THE  WHITE  PUTE  WEEVIL,  AND  ITS  INJURY  TO  SHAPE  AND  F0SB8T 

TBEES. 

(PUsodes  ttrohi  Peck.) 

[Plate  IX.] 

For  many  years  past  our  attention  has  been  drawn  to  the  deformitieB 
produced  in  forest  trees  by  this  beetle,  as  well  as  the  iivjury  it  eommita 
in  plantations  and  to  ornamental  trees  on  lawns  and  about  houses. 

Dr.  Fitch  has  already  outlined  the  natural  history  of  the  inseoc  in  his 
fourth  report.  We  have  not  yet  been  able  to  detect  the  beetie  in  the 
act  of  egg-laying.  Fitch  says  that  the  weevil  deposits  her  eggs  in  the 
bark  of  the  topmost  shoot  of  the  tree,  dropping  one  in  a  place  at  irreg- 
ular intervals  through  its  whole  length.  <'  The  worm  which  hatches 
from  these  eggs  eats  its  way  inwards  and  obliquely  downwards  till  it 
reaches  the  pith,  in  which  it  mines  its  burrow  onwards  a  short  distance 
farther,  the  whole  length  of  its  track  being  only  about  half  an  inch. 
But  such  a  number  of  young  weevils  are  usually  placed  in  the  affected 
shoots  that  many  of  them  are  cramped  and  discommoded  for  want  of 
room.  The  worm  on  approaching  the  pith  often  finds  there  is  another 
worm  there,  occupying  the  very  spot  to  which  he  wished  to  penetrate. 
He  thereupon,  to  avoid  intrusion  upon  his  neighbor,  turns  downward 
and  completes  his  burrow  in  the  wood,  outside  of  the  pith.  Those,  also, 
which  enter  the  pith  are  often  unable  to  extend  their  galleries  so  tar  as 
is  their  custom  without  running  into  those  of  others.  When  its  onward 
course  is  thus  arrested,  the  worm  feeds  upon  the  walls  of  its  burrow 
until  it  obtains  the  amount  of  nutriment  it  requires  and  is  grown  to  its 
full  size." 

The  eggs  of  this  species  are  probably  similar  in  shape,  but  consider- 
ably larger  than  those  deposited  by  the  timber  beetles,  whose  eggs  and 
larval  development  are  figured  and  described  in  the  Third  Beport  of 
the  United  States  Entomological  Commission  (p.  280,  Plate  XXII, 
Figs.  1,  8,  9, 10).  According  to  Batzeburg,  the  European  P.  notatui 
lays  its  eggs  in  the  lower  internodes  of  young  plants,  boring  into  tho 
sap  wood  with  its  beak.  Its  habits  thus  differ  much  from  our  species, 
and  it  does  not  seem  to  affect  the  terminal  shoot.  The  grub  or  larva 
does  not  differ  from  those  of  other  borers  found  in  the  pine,  as  there  is 
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a  great  i>er8istence  of  form  in  borinpc  ^^rnibs,  both  of  the  weevil  family 
and  the  bark-borers  or  Scoljtids.  The  grab  of  PUaodei  strobi  (Plate 
IKj  Fig.  1  a)  is  rather  slenderer  than  those  of  Hylurguij  DmulroctontUj 
or  Hylurgapa  pinifex.  Compared  with  the  latt^  very  common  borer 
the  body  is  8"«  in  length,  while  that  of  H.pini/ex  is  only  5>^  to  6"  in 
len/rth. 

While  from  their  similar  tunnel-making  habits  the  larv»  of  the  two 
families  mentioned  are,  owing  to  adaptation  to  their  surroundings,  very 
similar,  the  pupsD  pre  very  u^ke,  those  of  the  White-pine  Wee^  being 
at  a  glance  distinguishable  by  their  long  snout,  which  is  folded  on  the 
breast ;  and  the  beetle,  as  seen  in  the  figure,  has  a  long,  slender  snout, 
while  the  body  is  reddish-brown,  with  two  irregular  white  spots,  one 
behind  the  middle  of  each  wing-cover.  When  engaged  in  laying  their 
eggs  at  the  reddish-brown  extremity  of  a  pine  twig,  near  the  buds, 
these  weevils  are  undoubtedly  protected  by  their  shaple  and  color  from 
the  observation  of  birds,  some  kinds  of  which  are  constantly  on  the 
search  for  such  beetles. 

While  living  in  their  <^  mines  "  or  tunnels,  the  grubs  are  exposed  to 
manifold  dangers  from  carnivorous  grubs,  particularly  the  young  oi 
beetles  of  the  family  Tenebrianidmy  &c.  We  have  not  detected  any  Ich- 
neumon or  Ghalcid  larvas  or  flies  in  their  burrows,  but  these  are  not  un- 
oommon  in  those  of  the  Scolytid  bark-borers.  At  all  events  these  insect 
enemies  keep  the  larval  pine^ weevils  within  due  limits,  otherwise  their 
injurious  effects  in  forests  would  be  more  marked. 

The  presence  of  the  grub  of  the  White-pine  Weevil  in  a  branch  or 
twig  or  under  the  bark  of  a  young  or  old  tree  may  be  at  once  known  by 
its  peculiar  cells.  When  the  grub  is  friU-fed  and  ready  to  change  to  the 
chrysalis  state,  it  either  transforms  within  a  small  branch  in  the  pith  or 
nndjBr  the  bark.  In  the  latter  case  it  sinks  an  oval-cylindrical  hole  in 
the  pith  wood,  and  builds  up  over  it,  in  the  space  between  the  loosened 
bark  and  the  wood  itself  a  white  covering,  composed  of  the  long  chips 
or  fibers  of  the  pith  wood,  the  little  fibers  being  closely  interwoven  and 
matted  together,  so  as  to  form  a  cocoon  of  a  tolerably  firm  consistence, 
which  contrasts  in  its  white  color  with  the  under  side  of  the  bark.  The 
cocoon  thus  made  is  not  usually,  if  ever,  lined  with  silk.  The  length  of 
the  entire  cell  is  12™™;  its  breadth  is  6™™.  Etflurgus  terebrant  con- 
structs similar  cells,  but  they  are  much  smaller.  Most  of  the  bark- 
borers^  however,  do  not  transform  in  such  cells,  but  in  their  tunnels. 

While  the  insect  is  especially  abundant  in  Maine,  I  have  also  found 
it  in  abundance  in  September  on  tbe  ornamental  white  pine  bushes  on 
Uie  grounds  of  the  State  Agricultural  College,  at  Amherst,  Mass.  When 
the  white  pine  is  set  out  on  plantations  it  has  thus  far  been  tolerably 
free  from  the  attacks  of  this  pest.  On  the  extensive  plantation  of  Uenry 
G.  Bussell,  esq.,  at  Greenwich,  B.  I.,  who  has  planted  trees  on  a  larger 
scale  than  any  one  else  in  New  England,  only  scattered  trees  have  been 
affected.  Fig,  2,  Plate  IX,  has  been  drawn  from  a  terminal  twig  on 
one  of  these  trees.  Part  of  the  twig  was  mined  under  the  bark,  the 
tunnels  ran  dose  together,  there  being  seven  or  eight  on  one  side  of  a 
twig  about  a  third  of  an  inch  in  diameter.  They  run  up  and  down  the 
twig,  more  or  less  parallel,  beginning  small,  when  the  larva  hatched, 
and  becoming  slightly  larger  as  the  grub  grew,  until  at  the  end  of  4  or 
5  inches  they  sink  into  the  cell,  the  grub  having  become  full-fed  and 
making  its  cell  for  its  final  transformation. 

When  the  pith  is  mined,  the  cells  form  enlargements  of  the  tunnel, 
and  in  the  case  before  us  the  cells  are  so  thick  as  to  touch  each  other, 
there  being  six  cells  in  a  length  of  not  over  2  inches.    When  the  cells 
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are  made  exteriorly,  bat  nnder  the  bark,  they  are  nsnally  about  an 
inch  apart,  and,  as  we  have  said,  at  once  by  their  light  color  and  convex 
surface  attract  attention  when  the  bark  is  torn  off. 

While  this  weevil  doe^  mach  injury  to  the  young  white  pine  trees,  it 
is  by  no  means  restricted  to  such  growths,  but  lays  its  eggs  in  the  bark 
and  mines  the  sap-wood  of  large  pine  and  other  coniferous  trees. 

Thus  I  have  found  the.beeiles  more  commonly,  and  in  different  stages 
of  growth,  in  the  white  pine,  April  24 ;  at  this  date  the  beetles  begin 
to  appear ;  and  the  beetles  do  not  all  make  their  exit  from  under  the 
bark  and  fly  about  by  the  end  of  spring,  but  I  have  found  the  beetles 
under  the  bark  May  30,  and  even  as  late  as  the  11th  of  August,  when  a 
pu])a  and  beetle  occurred,  thtf  latter  somewhat  pale  and  immature. 

This  weevil  is  of  common  occurrence  in  the  bark  of  spruce  trees  6  to 
10  inches  in  diameter,  where  I  have  found  them,  during  the  middle  of 
August,  at  Brunswick,  Me.  The  grub  and  pupa  occurred  near  the  Glen 
House,  White  Mountain,  New  Hampshire,  at  the  end  of  July  in  the  fir; 
on  the  30th  of  July  I  took  five  mature  beetles  from  under  the  bark  of  a 
hemlock  tree.  I  have  never  noticed,  however,  spruce,  fir,  or  hemlock 
trees  which  had  been  deformed,  as  is  not  uncommonly  the  case  with  the 
white  pine. 

The  life-history  of  this  weevil,  then,  in  brief,  is  as  follows :  The  egg^ 
are  laid  early  in  summer^  at  intervals^  on  the  terminal  shoots  of  the 
white  pine,  or  sometimes  in  the  bark  of  old  trees;  the  grub  on  hatching 
bores  into  the  pith,  or  simply  mines  the  sap-wood ;  it  becomes  full-grown 
at  the  end  of  summer,  hibernates,  and  transforms  in  the  spring  to  the 
pupa,  most  of  the  beetles  appearing  through  May,  when  they  pair  and 
the  eggs  are  laid ;  but  some  delay  their  appearance  till  June,  July,  and 
even  August. 

Thus  far  we  have  said  nothing  as  to  the  remarkable  effects  produced 
by  the  grubs  upon  the  young  trees.  When  the  terminal  shoot  of  a  small 
tree,  say  4  or  5  feet  high,  is  filled  in  midsummer  with  these  grubs,  per- 
haps fifteen  or  twenty,  or  more,  gouging  or  tunneling  the  inner  bark 
and  sap-wood,  and  for  a  part  of  the  way  eating  the  pith,  the  shoot  with 
the  lateral  ones  next  to  it,  as  well  as  the  stock  immediately  below  the 
terminal  shoot  will  wilt  and  gradually  die;  the  bark  will  loosen,  the  pitch 
will  ooze  out,  and  by  September  the  shoot  will  be  nearly  dead,  black, 
and  the  bark  covered  externally  with  white  masses  of  dry  pitch. 

The  tree  thus  pruned  will  faU  for  one,  and  probably  several,  succeed- 
ing summers,  to  send  out  a  new  terminal  shoot;  the  result  will  be  that 
the  adjoining  lateral  shoots  will  continue  to  grow,  their  direction  will 
be  changed  to  a  nearly  upright  one,  and  insteiul  of  a  tall  shapely  young 
tree,  destined  to  be  tti^  pride  of  the  forest — and  there  is  no  finer  orna- 
mental evergreen  tree  in  our  lawns  or  parks  than  the  white  pine — ^it  be- 
comes distorted,  prematurely  bent,  or  its  noble  shaft  becomes  replaced 
by  one,  two,  or  half  a  dozen  or  more  stunted,  shriveled  aspirants  for 
leadership. 

In  walking  through  any  forest  of  white  pines  of  secondary  growth  in 
New  England  or  Northern  New  York,  one's  attention  is  drawn  to  these 
deformed  trees.  They  are  not  necessarily  dwarfed,  as  some  are  among 
the  largest  and  noblest  trees  of  the  wood.  They  may  occur  singly,  bat 
often  there  are  several,  differently  affected,  growing  near  each  other, 
though  not  in  clumps.  Some  have  but  a  single  bend,  a  single  shoot 
growing  up,  the  original,  and  perhaps  several,  lateral  shoots,  having  been 
destroyed ;  one,  we  well  remember,  consists  of  two  shafts  which  separate 
about  6  feet  from  the  ground  (see  Plate  IX,  Fig.  3).  . 
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The  inost  reinarkable  example  which  we  have  seen  in  the  Maine  woods 
stood  in  a  wood  southwest  of  Bowdoin  College,  but  which  has  since 
been  cut  down.  Fortunately,  shortly  before  the  destruction  of  the  tree, 
we  requested  Prof.  G.  L.  Vose,  then  of  Bowdoin  College,  to  make  a 
drawing  of  the  tree.  He  kindly  sent  us  the  accompanying  excellent 
sketch  (see  Plate  IX,  Fig.  4),  in  part  reproduced,  with  the  following 
letter,  giving  the  measurements  of  the  tree : 

Brukswiox,  lis.y  September  5, 1881. 

I  send  yon  a  skotoh  of  the  tree,  not,  as  yon  wUl  see,  in  any  way  as  a  work  of  art,  as 
I  make  no  pretense  in  that  line,  but  as  a  botanic  specimen.  The  arrancement  of 
branches  is  according  to  nature.  I  took  a  point  about  150  feet  southwest  of  the  tree, 
so  as  to  separate  all  of  the  branches.  The  height  is  about  100  feet ;  tiie  height  of 
trunk  befftreit  begins  to  branch,  12  feet;  circumference  at  4  feet  abore  ground,  10  feet: 
at  2  feet  above  ground,  10  feet  9  inches.  The  spread  of  the  top  is  35  or  40  feet.  Looked 
at  sideways  the  tree  is  not  so  symmetrical.  The  sketch  is  Just  as  I  made  it  on  the 
ground.  1  thought  I  would  not  work  oyer  it  at  home,  as  I  might  change  it  by  so 
doing. 

Very  truly,  as  eyer, 

GEO.  L.  VOSE. 

Fig.  5,  Plate  IX,  is  from  a  photograph  of  a  white  pine  tree  in  East 
Providence,  B.  I.,  which  is  of  the  same  general  shape,  but  a  smaller 
and  shorter  tree,  still  growing  in  a  thick  wood,  its  fellows,  however, 
much  smaller.  The  tree  is  about  70  feet  in  height,  and  32  Inches  before 
it  branches,  the  trunk  sending  out  nine  branches,  the  lowermost  being 
about  3  feet  from  the  g^und. 

In  these  two  examples  we  should  judge  that  the  terminal  shoot  only 
was  destroyed  by  the  weevil,  while  the  lateral  shoots  survived,  but  grew 
more  vertically  than  they  would  have  done  if  the  terminal  shoot  had 
not  been  injured,  while  their  size  became  unnaturally  large. 

It  is  comparatively  easy  to  prevent  this  deformation  of  small  young 
treea  in  lawns  and  about  houses  oi  even  on  large  plantations  if  the  dis- 
ease is  combated  io  time:  the  wilting  terminal  twig  should  be  ^utmined, 
and  the  grubs  cut  out.  If  a  wash  of  Paris  green  were  applied  or  a  block 
of  carbolic  add  soap  securely  placed  in  the  crotch  the  grubs  would  be 
destroyed  or  driven  oSL  The  time  to  apply  the  remedies  is  at  the  middle 
or  end  of  July. 

THE  SPRUCE  -SPIZBTTXIS. 

{Ilptzeuxit  wmula  HUbner.) 

While  in  the  Adirondacks,  in  June,  1884,  at  Beede's  hotel,  Eeene 
Flats,  1  beat  from  the  spruce  near  the  hotel  two  caterpillars,  which  I 
considered  to  be  without  doubt  leaf-rollers  of  the  family  TartricidcB. 
They  were  in  general  ax^pearance  much  like  the  Spruce  Bud-worm  {Tor- 
trix  fumiferana)^  though  a  little  smaller,  but  with  a  well-marked  dorsal 
and  lateral  line,  which  are  more  characteristic  of  Pyralid  than  Tortricid 
larviB. 

Soon  after,  June  14  or  15,  one  of  the  caterpillars  spun  in  the  tin  breed- 
ing box  a  cocoon  covered  with  black  scui^  from  the  terminal  twigs  of 
the  spruce. 

Daring  the  past  season^  in  Maine,  I  collected  another  caterpillar  on 
the  spruce,  June  0^  but  failed  to  make  a  description  of  it  or  to  notice  the 
number  of  abdominal  feet ;  the  moth  appeared  June  24.  From  this  it 
urould  appear  that  the  normal  food-plant  of  the  caterpillar  is  the  spruce. 

There  are  four  species  of  this  genus  of  moths  in  this  country,  the  bet- 
ter known  one  besides  tiie  present  species  being  U.  americalia  (or  Eelia 
omeriealis).  But  their  habits  are  strangely  dissimilar,  since  Prof.  0. 
7.  Kiley  has  stated  in  the  American  Naturaliit  for  October,  1863  (p. 
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1070),  that  E.  amerioalis  feeds  in  the  larva  state  in  the  nests  of  an  ant 
{Formica  rt^fa).  He  also  stated  that  so  far  as  he  knew  this  was  the  first 
lepidopterouB  insect  known  to  develop  in  ants'  nests.  This  statement, 
however,  elicited  from  Lord  Walsingham  the  following  statements,  pub- 
lished in  the  same  magazine  (January,  1884,  p.  81) :  '^  Noticing  your 
mention  of  Helia  amerioalis  as  a  myrmicophilous  lepidopteron,  ]  would 
remind  yon  of  Myrmicocela  ochraoeellaj  Tgstr*,  which  is  found  also  in 
ants'  nests.    It  is  allied  to  the  tme  Tinece,^ 

According  to  6uen4e.however,  the  larva  of  JE.  americalis  ^'  lives  on 
leguminous  plants,  as  Bedysarumy  Melilotusy  PUum^  &o.,  and  even  on 
com,  and  is  very  destructive.''  He  adds  that  the  clu^salis  is  contained 
in  a  cocoon  spun  between  leaves, 

DsscRiFTi  w.—£arva. — Body  moderately  thiok,  slightly  tftperiug  towards  eaeh  end, 
dall  brown,  with  a  woU-marked  darker  dorsal  and  lateral  line ;  the  piliferooa  warts 
arranged  mnoh  as  In  TortrixfHm\ferana^  wbioh  the  larva  eomewhat  resembles,  but  the 
warts  not  so  conspiouons;  the  head  Is  slightly  paler  than  the  body. 

Pupa, — B6dy  short  and  thiok,  rather  fuller  than  nsnal,  color  pale  horn*  brown.  Ab- 
dominal spine  broad  and  thick,  snbconical,  rounded:  verticalfv  flattened  above snd 
beneath,  the  surfaces  bein;^  somewhat  convex,  and  toe  sides  ridged  above  and  belov. 
At  the  extreme  end  of  the  spine  are  two  long,  slender  bristles  curved  at  the  end;  on 
the  upper  side  of  the  spine  are  two  bristles  which  converge  and  ara  closely  connected 
with  the  two  at  the  tip.    Length,  8""  to  9»". 

Moth, — Fore  wings  aah-giay,  darker  on  the  outer  half,  crossed  by  threa  bUok  linM. 
The  flrst  line,  sitnated  at  the  base  of  the  wing,  is  short  and  represented  b;^  a  bUok 
costal  mark,  succeeded  by  a  curved  black  line  ending  Just  behind  the  median  veio, 
not  crossing  the  wing.  Second  line  zigzag,  situated  on  the  basal  fourth  of  the  wing; 
it  begins  as  an  pblique  mark  on  the  co«ta,  edged  within  with  white ;  behind,  the  line 
makes  two  sharp  teeth ;  on  the  median  vein  it  points  Inwards,  and  aigaln  outwards  in 
the  submedian  space,  Tha  third  line  is  much  broader  and  leas  wavy ;  it  curves  ia- 
ward  on  the  discal  space,  partly  inclosing  a  large,  diffuse,  discal^  ooherous  patch. 
Above  this  natch  on  the  oosta  is  a  black  mark  bordered  on  each  side  with  white ;  a 
BubmargiDal,  fine,  wavy  white  line.  At  the  base  of  the  fringe  is  a  black  inteirupted 
line.  Ilind  wings  ocherous  gray,  crossed  by  three  diffusSi  wavy,  blackiah  lines.  Sx* 
panse  of  wings,  00*"*^  to  ^^*^, 

THB  8FRU0B  PLX7HB-M0TH. 

{OxyptiluB  nlffrooiliatus  Zeller.) 

The  chrysalis  of  this  Plnme-moth  was  beaten  from  the  branches  of 
the  spruce  Jnne  23,  .at  Brunswick,  Me.,  under  such  circumstances  as  to 
lead  me  to  believe  that  the  larva  feeds  on  this  tree.  In  Europe  no  mem- 
ber of  the  &mily  to  which  it  belongs  (PterophorideB)  is  stated,  so  far  as 
we  have  been  able  to  ascertain,  to  leed  on  coniferous  trees,  so  it  is 
worthy  of  mention,  though  too  infrequent  to  be  of  much  significance. 
The  moUi  issued  July  10^  and  has  been  named  for  me  by  Professor  Fer- 
nald. 

The  larval  skin  occurred  with  the  chrysalis ;  the  head  is  of  the  nor- 
mal form,  pale  in  color,  while  the  cast  skin  showed  that  the  body  was 
covered  with  long,  dense  hairs. 

D«8cnn>Txvx. — Pupa, — Like  that  of  Pi.  p^riioelidaotyluif  the  thorax  bein^  obliquely 
truncated,  and  the  body  somewhat  oompressed.  Thorax  in  front  with  six  pairs  of 
long,  curved,  stiff  hairs,  those  of  the  abdomen  in  two  dorsal  rows  of  five  pairs,  and  s 
lateral  row  of  short,  stout  spines ;  from  each  of  the  dorsal  spines  radiate  four  slender 
hairs ;  ttom  the  spines  of  the  lateral  row  arise  two  hairs  which  are  curled  and  parallel 
with  the  longitudinal  axis  of  the  body.  The  wings  extend  to  near  the  middle  of 
the  sixth  abaominal  segment.  Color,  pale  green ;  wings  and  body  whitish  gises. 
I/ength,  7»». 

ifetV.-*nniform  dark  brown,  fore  wings  forked  with  four  white  \oostal  spots,  the 
third  the  largest  and  widest,  the  fourth  linear,  obliquCj  and  extending  on  the  sbo- 
ond  or  hinder  division  of  the  wing ;  the  latter  with  a  white  spot  near  tha  base.  6oa)* 
lops  of  the  fringe  white,  a  black  patch  at  the  internal  angle ;  hinder  edga  of  tibie  wing 
widta,  apex  bXaoldah.    Expanse  of  wings,  le^^. 
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THE  pons  PHBOOYlLi. 

{Pheaoyma  hmifera  Hiibner.) 

The  caterpillar  of  this  noctoid  moth  is  of  frequent  occorrence  on  pino 
trees,  especially  the  white  pine  and  pitch  pine,  in  Maine,  where  I  hsive 
observed  it  for  several  years.  In  Northern  iSew  England  the  larva 
occurs  through  August  into  the  first  week  of  September,  when  it  trans- 
forms into  a  chrvsalis,  the  moth  appearing  May  10.  I  am  indebted  to 
Mr.  John  B.  Smith  for  the  identification  of  the  species. 

The  caterpillar  is,  like  nearly  all  those  which  live  on  trees,  protected 
fh>m  the  observations  of  its  enemies,  such  as  birds,  ichneumons,  &c., 
by  its  similarity  in  color  to  the  bark  of  the  twigs  on  which  it  often  rests, 
while  the  reddish  stripes  are  concolorous  with  the  base  of  the  needles 
of  the  pine. 

The  caterpillars  vary  a  good  deal.  Some  are  wood  or  horn  brown,  or 
the  body  is  decidedly  reddish,  with  the  longitudinal  band  more  distinct 
than  usual;  some  are  green  with  white  lines,  but  the  warts  and  head 
as  in  the  more  usual  varieties.  They  are  closely  similar  to  the  larv®  of 
Homoptera  and  Oatocala, 

THE  BYEBaBBBN  OLBOBA. 

(Oleora  pulchraria  Minot.) 

The  caterpillar  of  this  pretty  moth  is  of  common  occurrence  on  the 
spruce,  flr^  and  hemlock.  In  certain  years  it  is  quite  common,  and  wa^ 
observed  m  greater  abuudance  on  spruce  and  firs  along  the  road  from 
the  Glen  House,  White  Mountains,  to  Jackson,  N.  H.,  than  elsewhere. 
It  is  so  common  on  these  trees  as  to  merit  especial  attention. 

The  oaterpiUars  were  observed  in  the  White  Mountains  during  the 
first  week  in  July.  They  began  July  18  to  spin  a  loose,  thin,  open, 
alight  yellowish  cocoon  among  the  leaves,  the  pupa  state  lasting  about 
three  weeks,  the  moths  appearing  August  14.  On  the  coast  of  Maine 
it  occurs  on  the  hemlock,  some  of  the  caterpillars  being  without  the 
usual  black  spots  on  the  sides  of  the  body.  The  moths  are  found  fly- 
ing in  the  woods  through  September.  At  Providence  we  have  beaten 
the  chrysalides  out  of  hemlocks  early  in  October,  the  moths  appearing 
soon  after.  The  g£^n  chrysalides,  which  are  striped  with  white,  are  veiy 
pretty  objects.  They  rest  among  the  leaves  in  a  loose  network  of  yel- 
low silk  threads,  retaining  their  hold  by  the  curved  hooks  on  the  large 
spine  (oremaster)  at  the  end  of  tlie  body.  The  caterpillar  is  a  very  pretty 
one,  being  yellowish,  spotted  with  black  on  the  head  and  body.  It  is 
similar  to  the  larva  of  Zerene  catenariaj  but  less  conspicuously  marked. 

Dkscripttw. — Larva, — Body  moderately  thick,  of  the  same  diameter  tbrongbont, 
0niooth|  with  no  warta,  bat  somt^whnt  wrlnlcled.  Head  of  the  samo  widt^li  n8  body, 
Blightly  wider  than  the  protlioracic  segment,  and  above  uli^^htly  swollen  on  caoh  side 
of  the  deep  median  sntnre;  pale  whitish,  Bomutimos  reddish  brown,  with  iivo  or  six 
laree  black  spots  and  smaller  minute  dots.  Body  whitish  horn  (testaceous,  ot'U^o  nnU 
dish)  with  a  yellowish  tint.  On  theilrBt  segment  are  four  dorsal  black  dots  arrauged 
in  a  square ;  on  the  second  and  third  segments  a  single  transverse  row  of  four  nneqnal 
black  dots,  as  also  on  the  abdominal  segments.  AlatenU  band,  yellow  except  near 
the  sutures,  below  which  on  the  sides  of  thebmly  axe  four  narrow,  wavy,  broken « dark 
hair-lines,  arranged  in  two  sets.  •  Supra-anal  plate  with  four  black  sx>^-'^J  ^^^^  l^gsof 
moderate  sice,  flesh*red  spotted  with  black-brown.  Thoraoio  feet  pale  nesh  color,  or 
banded  with  brown  and  dark  at  the  tips.  Body  beneath  pale  flesn,  with  two  darki 
faint  lines.  Often  on  each  side  of  the  clear,  reddish-brown  Dack  is  a  row  of  longt  n^- 
row,  lonoeolate,  oval,  snow-white  spots,  edged  narrowly,  but  distinctly,  with  brown. 
The  lateral  band  is  sometimes  yery  distinct,  4uid  incloses  on  tha  upper  edge  the  black, 
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distinct  Bpiracles ;  the  bond  is  irregnlarlT  edged  aboye  and  below  with  dark  brown. 
Sometimes  a  narrow  white  medio-yentiai  hair-line  is  present,  narrowly  edged  on  each 
side  with  dark  brown,  and  inclosed  by  the  same  reddish-brown  tint  as  along  the  bacL 
Length,  24«™  to  30™™. 

Pupa, — Body  green,  becoming  nsoally  brown;  thorax  green  above  spotted  with 
brown,  the  wings  and  legs  pea-green,  with  two  subdorsal  white  stripes  along  the  ab- 
domen, and  a  lateral  white  stripe;  beneath,  fonr  lonntudinal  brown  stripes.  Pnpa 
often  becomes  brown,  and  the  win^  slashed  with  light  brown,  the  antennie  and  fore- 
legs of  the  same  color,  while  the  middle  and  hind  legs  are  white.  The  terminal  spine 
is  rather  slender,  long,  ending  in  two  long,  large,  excnrved  hooks;  a  i>air  of  mnch 
smaller  ones  at  their  base,  and  two  pairs  on  the  sides,  one  pair  on  the  sides  near  the 
base,  and  the  other  farther  nndemeath.    Length,  11™™  to  15™™. 

Moth. — ^With  unnsnally  broad,  transparent  wings,  which  are  white  or  pale  asL 
Head  deep  yeUow.  Fore  wings  crossed  by  two  black  lines,  the  inner  with  fonr  scsl- 
lops,  the  enter  line  sinuons,  scalloped,  with  a  great  cnrve  outward  between  the  sub- 
costal and  the  third  median  venule.  Opposite  the  disoal  dots  are  three  acute,  smaller 
scallops,  all  of  equal  size.  Fringe  whitish,  distinctly  checkered  with  black  od  the 
ends  of  the  venules.  Hind  wings  with  a  scalloped  outer  line,  often  obsolete  toward 
the  costal  edge,  varying  in  its  (Ustance  from  tne  onter  edge;  beyond  this  line  the 
wing  is  darker  than  at  the  base.  Expanse  of  wings,  33™™.  Ita  range,  ao  £tf  as 
known,  is  from  Maine  and  Canada  to  the  Middle  States. 

THE  FIR  PARAPEDUL. 

{Paraphia  deplanaria  Guente.) 

We  have  fhreo  species  of  Paraphia,  two  of  which  feed  in  the  larval 
state  on  coniferous  trees,  Mr.  William  Saunders  having  bred  P.  subaUh 
maria  from  the  pine,  on  which  it  feeds  in  early  summer,  the  moth  ap- 
pearing late  in  June ;  the  larva  is  not,  however,  known  fiarther  than  that 
its  color  is  brown. 

The  caterpillar  of  the  present  species  was  found  June  23,  at  Brunswick. 
Me.,  on  the  fir ;  on  the  27th  it  became  a  chrysalis,  and  the  moth  escaped 
about  a  week  or  ten  days  later. 

Dbscriptivb. — Larva, — Body  cylindrical;  in  color  and  appearance  like  a^  twis. 
Head  rounded,  somewhat  bilobed ;  body  with  no  humps.  Supra-anal  plate  rounded, 
not  pointed  at  the  tip,  with  six  hairs.  Color  reddish  brown  with  a  greenish  tint. 
Head  greenish,  mottled,  and  finely  spotted,  especially  on  each  side  of  the  vertex,  witk 
reddish  brown ;  a  row  of  lateral  irregular  dark  blotches.    Length,  22™™. 

Pupa, — Of  the  usual  shape,  but  rather  stout;  dark  tan -brown  in  color.  Terminal 
spine  (cremaster)  large  and  stout,  the  surface  corrugated  at  the  base ;  ending  in  a  fork, 
each  branch  of  which  ends  in  two  excurved  hooks.    Leneth,  12™™. 

Moik, — Fore  win^  subocherous,  with  a  median  whitish  band,  beneath  ocheroui. 
The  male  may  be  distinguished  by  its  smaller  size,  by  the  wings  beins  more  ooheroiis, 
by  the  distinct  discal  dots,  and  by  the  rather  distinct  median  white  band  on  the  fors 
wings.  The  female  differs  f^reatfy  from  the  male,  beins  much  laroer  and  with  the 
wings  more  serrate,  the  two  inner  lines  more  or  lees  obso&te,  the  border  of  both  wings 
being  much  darker  than  the  inside  of  the  wins,  the  border  sometimes  having  a  lilao 
tinge.  From  the  female  of  P.  tfuftaiefiuiria,  it  differs  in  its  stiU  smaUer  size,  in  having 
usually  but  one  subapioal  spot,  instead  of  three  as  is  usually  the  ease  in  the  other 
species,  and  in  the  outer  border  of  the  wings  being  darker  or  more  deoidedly  ooher- 
ous.  The  wings  of  the  female  are  more  deeply  seriated  than  in  the  other  speoisa 
Expanse  of  wings,  22™™  to  36™™. 

THB  SPBUOE  THBBINA. 

{JTheniM  fer^iidaria  HtLbner.} 

This  common  insect. feeds  in  Maine  on  the  spruce,  as  the  pupa  was 
found  early  in  August,  and  the  moth  was  disclosed  August  21.  The 
larva  was,  unfortunately,  not  described.  Abbot  bred  it  in  (Georgia  from 
the  JSalMia  ivgUra^  and  from  his  manusoript  sketcheS|  preserved  in  the 
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library  of  the  Boston  Society  of  Natural  History,  we  prepared  the  fol- 
lowing description.    The  pupa  is  described  from  our  own  specimen. 

DKSCRiFnviE.— Zarva.— Body  cylindrical,  smooth ;  head  of  the  same  width  as  the 
body,  which  is  yellowish-green  above,  pale  purplish  below.  Two  fine,  blackish,  lateral 
lines,  with  a  pale  line  alM>ve. 

Pifpa.— Rather  slender,  whitish  gray,  slashed  and  spotted  with  brown  on  the  side, 
but  much  less  so  than  in  Th,  seminudaria;  head,  thorax  and  wings  nearly  nnspoitcd; 
terminal  spine  and  bristles  as  in  Th,  ieminudaria.    Length,  12™™. 

THE  PINE  THEBINA* 

( Therina  seminudaria  Walker.) 

We  have  reared  this  moth  from  a  caterpillar  found  feeding  on  the 
white  pine  at  Providence,  K.  I.,  but  failed  to  prepare  a  description  of 
the  larva.  It  passed  the  winter  in  the  chrysalis  state,  the  moth  emerg- 
ing in  May. 

I>]£SCRiPnvB.—Piipa.— Moderately  slender,  thorax  spotted  with  brown,  wings 
slashed  and  spotted  with  brown ;  abdomen  with  a  dorsu  and  two  lateral  rows  of  ir- 
regular spots,  and  the  segments  also  sorronnded  by  a  circle  of  spots.  Terminal  spine 
moderately  large,  not  oormgated  below,  above  coarsely  pitted  with  more  or  less  con- 
fluent punctures,  the  end  bearing  two  lone,  straight,  stout  bristles,  a  pair  of  smaU 
bristles  on  the  upper  side  near  the  end  of  the  spine;  a  small  pair  beoeaihi  and  a 
larger  pair,  one  on  each  side.    Length,  13™™. 

THE  PINE  AHOBBUl. 

{AmorMa  humerosana  Clemens.) 

This  leaf-rolling  moth  was  bred. from  the  white  pine  in  MainOi  the 
moth  appearing  in  May.  It  is  a  large  species  of  TortricidcBj  the  fore 
wings  with  the  costal  edge  full.  The  head^  thorax,  and  fore  wings  are 
whitish  ash,  with  dark  specks,  but  with  no  distinct  lines  and  markings. 
There  are  two  whitish  patches  in  the  middle  of  the  fore  wings,  on  each 
side  of  which  are  a  few  fine  black  specks ;  in  the  middle  of  the  outer 
fourth  of  the  wing  is  a  whitish  patch.  There  is  a  marginal  row  of  fine' 
black  points.  The  fringe  is  P^dej  the  hind  wings  are  pale-gray  slate 
color.  Expanse  of  wing,  24°^.  The  larva  was  not  described.  It  has 
been  bred  from  the  benzoin  bush  and  the  poison  ivy  by  Mr.  L.  W. 
GoodelL    The  species  ranges  from  Canada  and  Maine  to  Pennsylvania. 

THE  Y-ICABKED  OAOCEOUL 

{OaccBoia  argyrospila  Walker.) 

The  moth  of  this  species  is  not  uncommon,  entering  our  houses  at 
night  during  July  in  Maine  and  Massachusetts.  My  specimens  have 
b^n  kindly  determined  by  Prof.  C.  H.  Femald. 

This  widespread  species  was  first  described  in  this  country  by  Mr.  C. 
T.  Bobinson,  in  1860,  under  the  name  of  Tortrix  furvana ;  at  nearly 
the  same  time  or  soon  after  I  described  it  in  the  Massachusetts  Agricult- 
ural Report  for  1870  under  the  name  of  the  V-marked  Tortrix  (T.  v-sig- 
naiana)^  and  remarked  that  Mr.  F.  W.  Putnam  had  raised  it  m  abun- 
dance from  the  cherry.  In  his  account  of  this  species  Lord  Walsingham* 
remarks  that  in  California  it  occurred  near  San  Francisco,  May  19, 
1871.  ''  The  species  also  occurred  about  Mendocino  in  the  middle  of 
June,  and  as  far  north  as  Mount  Shasta  in  August.    One  specimen 

*  Illustrations  of  Typical  Specimens  of  Lepido]^Ura  Heterocm^  in  the  Collection  of 
the  Bntiah  Moaeimi,  part  It,  London,  1879|  p.  9. 
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craerged  on  the  2lBt  of  Jane  fix)m  a  pnpa  found  a  few  days  previously 
between  united  leaves  of  JE90ulu9  oaiifomica  (Kutt),  the  Californian 
horse-chestnut. 

In  his  Synonymical  Catalogue  of  the  Desoribed  Toriricidaij  Prof  0. 
n.  Fernald  states :  <<  Professor  Biley  wrote  me  that  he  bred  it  on  roM, 
apple,  hickory,  oak,  soft  maple,  elm,  and  wild  cherry."  It  thus  appears 
to  be  a  general  feeder  on  our  shade  trees,  living  between  the  united 
leaves.  It  ranges  from  Maine,  where  it  is  common,  to  Georgia,  Texas, 
nD<l  Missouri,  while  it  is  not  uncommon  on  the  Pacific  coast. 

The  larva  has  not  yet  been  fhlly  described  |  unfortunately  we  did  not 
make  a  detailed  description  of  it,'  beyond  notmg  the  fact  that  the  larvft 
is  green  with  a  black  head  and  prothoracic  segment.  It  feeds  on  the 
oak  early  in  June,  as  one  caterpillar  occurred  June  11,  when  it  became 
a  chrysalis,  the  moth  appearing  June  23.  Hence  without  much  doubt 
there  are  two  broods,  the  caterpillar  occurring  late  in  summer  taming  to 
chrysalides,  and  hibernating  as  such,  the  mo&  flying  about  in  the  spring 
and  laying  its  eggs  on  the  shoots,  so  that  the  larva  may  hatch  when 
the  leaves  are  unfolding  and  find  its  food  ready  and  at  hand.  The  first 
brood  of  caterpillars  is  found  early  in  June,  and  the  second  in  Augnst 
and  early  in  September.  The  moth  is  of  the  sise  and  general  ahape  of 
the  common  apple-leaf  roller  (Oaocdoia  roaana)  and  the  cherry  leaf  roller 
(0.  eeraMvcranti)^  but  differs  in  the  particulars  stated  below;  but  the 
caterpillar  is  more  like  that  of  C  rosana  than  0.  cerasivorana, 

Descbiptivr. — Larva, — Body  green,  with  a  black  head  and  prothoracio  segmont 
Ptopa.— Of  the  lunal  form  and  oolor,  bat  rather  stont ;  the  end  of  the  abdomen  hai 
an  nnosnally  large  sharp  spine,  with  two  lateral  and  two  terminal  large,  stout,  cnrred 
sets  or  stifi*  hairs.    Length,  12«». 

ifotik.— Head,  palpi,  and  thorax,  rast-red;  fore  wings,  bright  matured;  a  broad, 
median,  rast-red.  obliane  band  bent  downward  in  the  middle  of  the  wing ;  on  each 
side  are  two  yellowisn- white  costal  blotches,  the  outer  one  usually  trian||^ular  and 
oblique,  ■ending  a  narrow  line  to  the  inner  edge  of  the  wing ;  a  similar  line  on  the 
inside  dt  the  band.  Outer  margin  of  the  win|[  yeUowish  white,  with  two  flna,  niit« 
red  lines,  the  outer  one  at  the  base  of  the  fringe,  whioh  is  woitiah  jsUow.  niad 
winge  paiA  yallowlah  slate  oolor,  as  is  the  abdomen. 

THB  HIOSOBY  EOOOPSIS. 

{Ilooopais  permundanoj  Olemens.)  ^ 

The  larva  of  this  pretty  moth  has  been  found  in  Providence,  B.  L,  to 
live  on  the  leaves  of  the  white-heart  hickory  {Carya  tomentosa)^  which  it 
folds,  and  when  about  to  change  to  a  chrysalis  lines  the  fold  with  a  thin 
layer  of  whitish  silk.  I  have  observed  the  caterpillars  May  24,  or  as 
soon  as  the  leaves  are  unfolded.  From  the  ^  to  the  9th  of  June,  the 
insects  change  d  to  chrysalides  and  the  moths  appeared  oh  the  23d  of  the 
same  month.  The  life-history  is  then  nearly  as  follows:  From  eggs 
laid  the  previous  autumn  on  the  twigs,  the  insect  being  probably  double 
brooded,  the  caterpillars  hatch  out  simultaneously  ncith  the  opening  of 
the  leaves,  living  about  a  week  or  ten  days  in  this  state  between  the 
folded  leaves  or  rolling  them  up  sideways  or  from  the  uxxa  to  the  base; 
in  the  fold  or  roll  thus  made,  which  it  lines  with  silk,  it  changes  to  h 
chrysalis,  remaining  about  a  fortnight  in  this  state  until  during  the  third 
week  ill  June,  in  Southern  New  England,  it  appears  as  a  beautifully- 
marked  moth  flying  about  and  resting  on  the  leaves. 

In  Illinois,  according  to  Mr.  Ooquillett  (Papilio,  iii,  102),  the  cater- 
pillar feeds  on  the  Siberian  crab-apple,  the  cultivated  raspDerry,  wild 
blackberry  {Rubm  villosus)^  and  hazel,  wnile  in  Maine  Professor  Fernald 
has  bred  in  on  the  Spiraea  (see  Comstock,  Agricultural  Beport  for  1880). 
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Coqaillett  gives  the  following  aocoant  of  its  habits:  ^< Lives  in  a  leaf 
rolled  from  the  apex  to  the  base,  or  between  two  or  three  leaves  fasteued 
together  with  silken  threads.  Found  a  great  many  May  30.'^  His  speci- 
mens of  the  moth  were  named  by  Prof.  C.  H.  Fernald.  Those  which  I 
bred  were  ftesh,  well-preserved  specimens,  and  on  submitting  them  to 
Professor  Femald  for  identification  he  wrote  me  that  they  were  prob- 
ably JEccopsis  pemiundana  (Clemens). 

Unfortunately  I  did  not  make  a  description  of  my  caterpillars,  and 
therefore  copy  that  of  Mr.  Coquillett, 

DsscRiFmnB. — Xarva.— Body  green,  usually  clonded  dorsftUy  with  doll  leaden;  first 
segment  brownish ;  head  and  cervical  shield  black  or  pale  brownish ;  pillferoos  spots 
and  spiracles  concolqrons ;  anal  plate  nnmarked«    Length,  ISmn  (Coquillett). 

Pupa, — Of  the  usual  shape  And  color,  abdominal  segments  hariog  two  rows,  of 
dorsal  spines,  while  the  tip  of  the  abdomen  is  three<toothed,  there  being  two  smaU 
hiteral  and  a  smaU  median  nrojection.  There  are  also  eight  small,  rather  short,  bristles 
onrved  outwards  at  the  enas.  of  which  four  are  situated  below  the  median  tooth,  and 
two  are  situated  near  togetner  on  the  side  near  but  within  the  base  of  the  lateral 
tooth«  There  are  two  or  three  other  setsa  on  the  side,  but  farther  from  the  tip. 
Length,  lO"". 

Moth, — A  rathef  hirge  species,  with  the  general  color  brown-ash  and  umber-brown. 
Head  a  Uttle  paler  than  the  thorax,  the  latter  with  three  transverse  darker  lines 
»boTe.  Fore  wings  with  three  large  umber-brown  patohes,  the  basal  one  oblique, 
flxtending  from  the  inner  edge  of  tne  wing  and  only  reaching  the  median  vein.  A 
median,  irregular,  broad  band  sending  two  blunt  teeth  inwards  on  the  inner  side ; 
the  outer  side  witn  three  acute  teeth,  one  in  front  and  a  larger  one  behind  the  median 
Tein.  A  large,  oval,  umber-brown  spot  on  the  internal  margin  of  the  wiog,  and  an- 
other large  oblique  one  extending  from  a  little  below  the  middle  of  the  outer  edge 
obliquely  to  the  outer  fourth  of  the  costal  edge,  in  its  course  contracting  in  width  and 
booomisg  very  narrow  before  reaching  the  oosta,  in  which  it  sliehtly  expands,  form- 
ins  one  of  the  smaU  costal  brown  spots  beyond  the  middle  of  the  wing.  The  fringe 
pale,  but  dusky  in  the  middle.  Hind  wings  dark  slate  color,  as  is  the  under  ^de  of 
Doth  pairs  of  wings,  as  weU  as  the  abdomen,  which,  however,  is  paler  at  the  end.  £x- 
pania  of  wings,  18"»n. 

THB  YASaBQATKD  ECOOPSIfiU 

{Eceapiii  i9er$ieolarana^  OlemenB.) 

This  species  also  feeds  upon  the  leaves  of  the  white-heart  hickory 
(Carya  tomenta$a)  in  company  with  the  foregoing  species.  The  larva 
begins  to  eat  the  leaves  when  they  are  unfolding,  and  the  moth  appears 
bv  the  middle  of  June.  Unfortunately  no  notes  were  made  on  the  cater- 
pillary  as  they  were  confounded  with  the  other  si>ecie8  until  the  emer- 
gence of  the  moths  showed  that  there  were  two  species. 

DssciapTnrs.—Fifpa.  ^Slenderer  than  that  of  JB,  permundana,  the  end  of  the  abdo- 
men tridentate,  with  tbe  eight  bristles  arranged  as  in  the  foregoing  species,  but  much 
larger  and  longer.    Length,  8**"  to  9«™, 

lfo<A.— Pale,  greenish,  umber-brown,  with  whitish  patches.  Palpi  whitish  to  the 
tips.  Head  dark  between  the  antenna,  pale  behind  and  in  front.  Fore  wings  olive 
green ;  a  dark  patch  at  base,  beoominff  paler  towards  the  inner  edge  of  the  wing,  with 
black  specks,  then  becoming  a  pale,  whitish,  somewhat  silvery  band,  crosses  the  wiug. 
A  broad  median,  dark,  olive-green  patch ;  the  outer  scales  raised  and  dotted  with 
black.  Beyond  this  patch  are  three  light,  squarish  costal  spots.  An  oblique  olive- 
green  line  passes  from  the  outer  margin  just  above  the  internal  margin  to  tbe  coata, 
becoming  nearly  obsolete  before  reaching  the  costa.  but  ending  on  the  fourth  costal 
spot.  An  apical  dusky  spot.  Hind  wings  dark  slate,  and  fore  wings  beneath  dark 
slate,  with  ughtsr  costal  spots.    Ei^anse  of  wings,  ii^^, 

* 
TUB  WHTTB'HBABT  HIOKOBY  aSLBCHIA. 

{OeUehia  carycovarella  n.  sp.) 

Although  we  have  numerous  species  of  this  extensive  genus  of  Tineid 
moths  feeding  ui>on  our  forest  trees,  none,  we  bellevei  have  been  recorded 
as  living  at  Uie  expense  of  the  hickory. 


i 


332         BEPOKT   OF   THE   COMMISSIONER   OF  AGRICULTURE. 

The  larvsB  of  the  present  species  were  fonnd  at  Providence,  K  L,  feed* 
ing  upon  the  young,  freshly  unfolded  leaves  of  the  white-heart  hickory 
(Carya  tomentasa)^  rolling  them  up.  Within  tbe  roll  the  chrysalis  was 
discovered  from  June  2  to  4.  The  insect  remains  about  two  weeks  in 
this  stage,  the  moths  appearing  in  my  breeding-box  June  17  and  23. 

The  moth  belongs  to  that  section  of  the  genus  with  moderately  wide 
fore  wings,  which  are  oblong,  and  moderately  pointed  at  the  tip.  Pro- 
fessor Fernald  informs  me  that  it  is  allied  to  Oelechia  bicostomcuniUHaot 
Chambers. 

DE8CRiPTnrK.—AfotA.— Palpi  very  long,  the  third  joint  Blender,  one-half  as  lonz  m 
the  second ;  socond  joint  with  black  specks ;  third  black,  but  white  at  the  tip.  The 
fore  wines  broad,  oblong.  Head,  thorax,  and  wings  blackish,  with  whitish  bnff-yel- 
low  specks  and  dote.  The  fore  wings  are  dark  pepfier  and  salt,  with  a  row  of  five 
deep  black  spots  along  the  middle  of  the  ^ine,  increasing  in  size  towards  the  end  of 
the  wing;  the  basal  spot  minnte;  the  third  lar^e,  and  sending  a  branch  obUqoely 
inwards  to  the  costa ;  the  fourth  patch  large,  irregularly  squarish ;  above  it  is  a 
black  sqnare  costal  spot,  next  to  a  buff- white,  distinct  costal  spot  opposite  another  on 
the  inner  edsre  of  the  wing ;  the  two  spots  are  sometimes  almost  connected  by  a  light 
line.  The  eage  of  the  wins  buff- white  with  black  scales.  Hind  wings  and  abdomeD 
slate-colored.  LengUi  of  fore  wing,  7°^:  width,  1.5°^:  expanse  of  wings,  aboat 
16»«  (0.60  inch). 

■ 

TUB  WILLOW  TEBAS. 

{Teras  vtbumana  Olemens.) 

The  caterpillar  of  this  common  Bpecies  is  of  the  ordinary  shape  and 
green  in  color,  occnrring  on  the  willow  in  Maine  during:  August.  The 
specimen  we  reared  changed  to  a  chrysalis  August  19,  remained  in  that 
condition  a  little  over  two  weeks,  namely,  until  September  7.  The  moth 
has  been  determined  by  Professor  Fernald. 

Descriptivb. — l^rta.'T-Greenish. 

Pupa. — Bodv  slender ;  end  of  the  abdomen  flattened  and  excavated,  with  two  large 
lateral  hooks  oefore  the  tip.    Length,  S'"™. 

Moth, — Head^  thorax  and  fore  wings  rust-red.  Head  above  and  front  of  thorax 
deep  rust-red,  hinder  edge  of  the  thorax  bright  rod.  Fore  wines  rust-red,  deeper  on 
the  costa :  a  dusky  patch  at  the  base ;  beyond,  on  the  inner  uiird  of  the  oosta.  Is  a 
broad,  paler,  square  spot,  succeeded  by  a  long,  dark,  deep  reddish-brown  patch, 
which  extends  to  near  the  apex.  The  rest  of  the  wing  is  dearer  and  paler,  ash-col- 
ored, mixed  with  brick-red  scales.  In  the  middle  of  the  wing  on  the  inner  third  are 
two  distinct,  twin,  fine  black  dots.  Beyond  are  three  black  oots,  formins  an  obliaua 
line,  extending  from  the  median  vein  to  a  little  beyond  the  middle  of  the  ninder  edge 
of  the  wing :  a  few  scattered,  black,  fine  dots  near  the  outer  edge  of  the  wing. 
Fringe  broaa,  reddish  externally,  dark  on  the  basal  half,  and  n^ayish  on  the  inner 
angle  of  the  wing;  hind  wings  uniformly  gray  slate-oolored ;  alMiomeii  dark  hxowiit 
paler  at  the  tip.    Expanse  ofwings,  18°^  (0.70  inoh). 

THE  PUBPLB  WILLOW  aSAOILABIA. 

{Oracilaria  purpuriella  Chambers.) 

Late  in  August  (the  20th)  we  found  the  caterpillar  of  this  beautifnl 
moth,  which  had  turned  over  obliquely  the  tip  of  the  willow  leaf  and 
securely  fastened  it  to  the  under  side  of  the  leaf,  thus  making  a  trian- 
gular fold.  The  worm  had  eaten  the  parenchyma  from  the  under  (t.  «•, 
inner)  side,  leaving  a  mass  of  black  castings.  The  worm  soon  trans- 
formed, remaining  about  two  weeks  in  the  pupa  state,  and  the  moth 
appeared  September  19.  The  moth  is  a  very  beautiful  croatnre,  with 
a  delicate  body,  wing&^  and  legs.  Our  example  was  perfect,  and  agreed 
in  all  respects  with  Mr.  Chambers'  description,  which  is  copied  tolow. 


REPORT  OP  THE  ENTOMOLOGIST.  333 

e  did  not,  however,  describe  the  caterpillar.  He  remarks  that  it  is 
osely  allied  to  the  Earopean  0.  stigmatella. 

He  states  [Canadian  Entomologist^  iv,  28)  that  ^^  the  lanra  mines  the 
aves  of  the  willow  (Salix  longifolia)  for  a  very  short  time ;  then,  leav- 
g  the  mine,  it  rolls  the  leaves  from  the  tip  upwards  into  various  forms 
sually  a  cone  or  helix  of  three  spirals).  •  •  •  It  frequently  leaves 
le  roll  and  makes  another,  and,  when  ready  to  pupate,  makes  a  dense, 
mi-transparent  web  over  it,  upon  the  ground,  not  on  the  leaf,  as  in 
any  species.  The  imago  emerges  in  the  fall,  arid  most  probably 
bernates."  He  again  remarks  {L  o.,  v,  46):  <'  The  cone  sometimos  oc- 
ipies  an  entire  leaf;  the  apex  of  the  leaf  is  bent  over,  so  that  the  lefb 
ige  touches  the  right  one,  to  which  it  is  fastened ;  then  the  leaf  is 
lied  spirally  to  the  base,  and  the  tip  is  used  to  close  one  end  and  the 
Lse  the  other,  so  that  the  whole  leaf  is  utilized.  Many  of  the  mines, 
>wever,  are  by  no  means  so  perfect."  Chambers  has  also  bred  it  from 
rv8B  feeding  on  the  silver-leaf  poplar,  but,  though  not  occurring  on  the 
eeping  willow,  it  is  common  enough  on  many  of  our  native  willows. 

Descriptivie. — Xarra.~Body  of  the  uanal  cylindrical  shape;  no  cervical  shield. 
)ad  small,  considerably  narrower  than  the  prothoracic  segment.  Head  and  body 
liformly  greenish  yellow.  Only  foar  pairs  of  abdominal  legs,  and  these,  with  the 
oracio  feet,  are  of  the  same  color  as  the  body.  Length,  6"^  to  7"^. 
Pupa. — Very  long  and  slender,  so  delicate  as  to  scarcely  retain  its  shape  when  the 
3th  has  left  it. 

Moth. — Violaoeons,  reddish,  or  brownish  pnrple,  according  to  the  light.  Face  nale 
olaceons,  flecked  with  brownish  pnrple.  Antennie  brown,  tinged  with  pnrplish, 
intly  annulate  with  white  at  the  base  of  each  Joint  j  palpi  pale  pnrpUsh.  The  tri- 
ignlar  white  spot  at  abont  the  middle  of  the  costa  is  nearly  equilateral ;  its  ante- 
>r  margin  is  a  little  concave,  the  apex  reaching  the  fold,  and  it  nas  four  small  spots 
the  general  hue  situated  in  it  upon  the  costa.  Ii^inge  bluish  fuscous.  Posterior 
mora  white  at  the  tip  and  witn  a  wide  white  band  about  the  middle,  and  their 
ider  surface  entirely  wnite.  Posterior  tibi»  and  inner  surface  of  intermediate  tibi» 
tiite.  Tarsi  pale  grayish  fuscous,  faintly  annulate,  with  white  at  the  joints.  Abdo- 
sn  purplinh  fuscous,  on  a  white  ground.  £xpanse  of  the  wings,  half  an  inch  (12.5°*™). 
ihambers.) 
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By  Nklson  W.  McLain,  Jpieultural  Agent. 

UmxED  States  Apicttltural  Station, 

Auroraf  III,,  November  17,  1885. 

DzAK  Sin :  I  have  the  honor  to  submit  herewith  my  report  of  the  experimental 
[>rk  done  at  this  station. 

In  obedience  to  instructions  received  from  you  the  Ist  of  June,  1885, 1  selected  a 
cation  snitable  for  an  apicultural  experiment  station,  at  this  place. 
The  work  attendant  upon  the  beginning  of  any  undertaking  is  considerable. 
The  building  of. fixtures  suitable  for  the  accommodation  of  bees  and  for  carrying  on 
:perimental  work,  securing  bees^  and  doing  that  which  is  necessary  to  be  done  in 
tablishing  an  apiary,  consumed  time.  However,  a  number  of  interesting  and  valuable 
Lperimenta  have  been  undertaken  and  progress  has  been  made. 
1  desire  to  acknowledge  my  obligations  to  yourself  for  valuable  aid  and  suggestion 
nd  to  aU  those  who  have  kindly  assisted  me  in  my  work,  and  especially  the  favor 
nown  me  by  the  pnbUshers  of  the  following  apicultural  Journals  for  iiles  of  their 
minable  papers,  namely : 

The  American  Bee  Joumalf  Messrs.  Thomas  G.  Newman  &  Son,  Chicago,  ni. ;  The 
^Keeperi^  AfagaHne,  Messrs.  King[  &,  Aspinwall,  New  York  City ;  Gleaninge  in  Bee 
CtUtor«,  Mr.  A.  1.  Boot,  Medina,  Ohio ;  The  American  Apioulturist  (vols.  1,  2,  and  3), 
Messn.  Silas  M.  Locke  &  Co.,  Wenham,  Mass. ;  and  to  Messrs.  D.  A.  Jones  A  Co., 
Beeton,  Ontario,  Canada,  publishers  of  The  Canadian  Bee  JoumdL 
Tours,  very  truly, 

N£LSON  W.  MoLAIN, 

Aftnt  in  Charge, 
hot  0.  y.  Rhjbt, 

Sntotnologiet 
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KCONOIIY  IK  THE  PRODUCTIOW  OF  WAX. 

Experience  had  taught  ns,  in  common  with  all  progiessiye  apiarists, 
that  in  the  production  of  wax  for  honey -comb  building  ^ere  Ib  serions 
prodigality.  Much  valuable  time  is  loet  and  much  energy  is  expended, 
which,  in  view  of  the  shortness  of  the  honey-producing  season  in  nearly 
all  parts  of  the  United  States,  results  in  a  serious  reduction  of  the  pos- 
sible efficiency  and  honey-producing  capacity  of  bees,  and  a  corre- 
sponding curtailment  of  the  profits  possible  to  be  realized  from  the  in- 
dustry. 

To  overcome  this  waste  of  time  and  prevent  the  large  oonsumption  of 
honey  required  for  producing  wax  for  comb-building,  the  honey-comb 
foundatiou  machine  and  the  honey-extractor  have  been  almost  univer- 
sally adopted  by  progressive  bee-keepers. 

As  another  step  in  economic  methods  for  securing  the  best  results 
from  the  cultivation  of  bees,  we  have  made  some  experiments  in  what 
may  be  called  waj(-feeding  or  furnishing  wax. 

The  price  of  bees- wax  iu  the  Oi>eu  market  ranges  from  20  to  35  cents 
per  i)ound,  according  to  quality,  and  varying  with  the  supply  and  de- 
maud.  Estimates  can  easily  be  famished  to  prove  that  the  production 
of  every  pound  of  wax  costs  the  beekeeper  ten  times  the  sum  realised 
from  its  saJe. 

If  account  be  taken  of  the  loss  resulting  from  having  the  time  and 
energies  of  the  bees  expended  in  wax-production  instead  of  honey-pro- 
duction at  a  season  of  the  year  when  there  is  most  imperative  need  for 
uninterrupted  and  diligent  activity  in  honey-gathering,  and  of  the  valne 
of  the  honey  consumed  in  producing  wax,  and  of  the  labor  required  in 
preserving  and  preparing  the  wax  for  market,  it  will  readily  be  seen 
that  the  production  of  a  pound  of  wax  costs  the  producer  many  times 
the  current  prices  realized.  About  20  pounds  of  honey  are  consumed 
in  producing  1  pound  of  wax. 

If  a  method  of  management  can  be  devised  and  introduced  by  which 
the  loss  sustained  in  wax-production  and  comb-building  can  be  still 
further  reduced,  a  corrcspoiKling  percentage  will  be  added  to  the  profits 
of  those  engaged  in  the  industry. 

We  observ^  that  if  pieces  of  new  comb  were  exposed  on  a  warm  day, 
the  bees  would  tear  off  pieces  of  the  wax  and  carry  them  to  their  hives 
for  use  in  comb-building:  We  then  put  pieces  of  new  comb  in  a  shallow, 
square  tin  pan  having  a  close-fitting  cover,  and  having  holes  in  the  bot- 
tom. This  pan  being  placed  on  the  cloth  covering  the  comb  frames  in 
the  hive,  holes  were  cut  in  the  cloth  registering  with  the  holes  in  the 
bottom  of  the  pan,  thus  affording  a  passage  for  the  bees  into  the  pan. 
The  heat  arising  from  the  bees  produced  a  high  temx>erature  in  the 
closely-covered  pan,  keeping  the  wax  plastic  and  easily  worked.  When 
such  auxiliary  resources  were  furnished,  comb-foundation  was  drawn 
out  and  completed  with  great  rapidity,  and  this  work  appeared' to  be 
performed  largely  by  the  young  bees,  aided  by  the  field  bees  at/ night,  as 
the  comb-building  progressed  more  rapidly  by  night  than  by  day.  There 
being  no  necessity  for  wax  producing,  the  working  force  labored  with- 
out hindrance  during  the  day  in  the  fields,  and  with  equal  energy  bj 
night  in  the  hive.  Whenever  the  space  above  the  frames  is  not  being 
used  for  superstorage  this  method  of  furnishing  wax  may  be  employed 
without  inconvenience. 

DEVIOB  POE  FBBDING  SUOAE-SITIUP  AND   FOB  OTHBB  PURPOSES. 

We  have  used  the  same  device  witli  great  satisfaction  in  feeding  sugar- 
sirup.    A  rim  of  tin  leaching  within  lialf  an  inch  of  the  cover  is  sol- 
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dered  in  the  holes,  through  which  the  bees  enter  the  feeder,  and  a  raft 
or  float  made  of  thin  strips  of  wood  supports  the  bees  when  taking  their 
food. 

We  have  also  deyised  a  fixture  for  use  in  the  brood-chamber  in  the 
body  of  the  hive,  which  serves  a  vatiety  of  uses  and  proves  well  adapted 
for  the  purposes  for  which  it  is  designed. 

It  consists  of  a  wooden  frame  of  the  size  of  those  used  for  brood- 
frames,  the  strips  of  which  it  is  made  being  three-eighths  of  au  inch 
thick  and  2  inches  wide.  Parallel  with  the  top  bar  of  the  frame  I  sus- 
pend three  tin  troughs,  one  above  another.  These  troughs  are  IJ 
inches  wide  and  2  inches  deep,  and  the  length  corresponds  with  the  in- 
side measure  of  the  frame.  Beginning  1}  inches  below  the  top  bar,  tbo 
troughs  are  suspended,  1  inch  apart,  by  means  of  a  small  screw  from 
the  inside  of  the  end  of  the  trough  entering  the  side  bar  of  the  frame. 
The  first  trough  next  to  the  top  bar  has  a  partition,  one-flfth  being  in- 
tended to  contain  water,  and  the  remainder  is  used  to  supply  honey  or 
sirup.  The  second  trough  is  used  to  supply  pure  wax  shavings,  aTid 
the  third  is  used  for  supplying  flour  or  meal  as  a  substitute  for  pollen. 

These  troughs  should  be  painted  and  sanded  inside  and  out,  as  bees 
do  not  readily  get  a  foothold  on  the  smooth  tin.  The  trough  for  food 
and  water  is  supplied  with  floats  to  prevent  the  bees  ftom  drowning. 

This  fixture,  supplied  with  food,  salty  water,  shavings  of  pure,  bleached 
wax,  and  flour,  I  place  in  the  center  of  the  colony  as  early  in  the  spring 
as  itis  desired  to  stimulate  brood -rearing,  in  order  that  the  colonies  may 
be  strong  in  numbers  when  the  blossoms  appear.  We  use  this  device 
also  for  supplyin'g  wax  shavings  in  the  body  of  the  hive  when  surplus 
honey  is  being  stored  above  the  frames,  and  if  floats  are  supplied  for 
each  trough  it  makes  an  excellent  inside  feeder  when  feeding  sirup  pre- 
paratory to  winter.  The  wax  used  is  claritied  and  bleached  in  the  usual 
manner  and  shaved  with  a  sharp  knife.  If  very  thin  comb- foundation 
wit^  shallow  walls  be  used  in  the  sections,  a  superior  quality  of  comb 
will  be  quickly  built.  . 

The  advantages  to  be  gained  by  using  such  a  device  when  building 
up  colonies  in  the  spring,  or  during  the  working  season,  when  time  is 
honeyi  will  be  appreciated  by  those  who  give  it  a  trial. 

■ 

WINTEniNa  BEXS. 

Bach  of  the  different  methods  of  wintering  bees,  whether  in  cellars, 
in  houses,  or  upon  the  summer  stands,  has  its  advocates  among  experi- 
enced and  progressive  apiarists.  Success  by  any  method  depends  largely 
upon  the  proper  observance  of  a  variety  of  conditions.  Failure  to  com- 
ply with  essential  conditions  brings  failure  by  any  metliod. 

The  lack  of  water  during  long  confinement  has  been  accredited  with 
due  c6nsideration  as  a  prime  cause  of  the  frequent  severe  losses  in  win- 
ter. Observation  and  experience  suggest  the  inquiry  as  to  whether  as 
many  bees  do  not  perish  each  winter  from  the  lack  of  water  as  from  the 
lack*  of  food. 

In  the  northern  half  of  the  United  States  bees  are  often  confined  to 

the  hive  continually  from  one  hundred  to  one  hundred  and  fifty  days. 

Frequently  the  sufiering  fi*om  thirst  is  intense,  as  is  evidenced  by  tiie 

l)ee8  going  from  frame  to  frame,  visiting  every  comb  and  uncapping  the 

^oney  in  search  of  water. 

I       We  have  frequently  observed  these  chips  of  cell  cappina^stributed 

I     all  the  way  through  the  pile  of  dead  bees  in  the  bottom  of  We  hive,  and 

^     OQ  the  bottom  board,  showing  that  the  bees  were  suffering  &it  ^^<^ 
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when  they  began  to  die.    Perishing  from  thirst  day  by  day  the  duster 
dwindles  nntil,  a  mere  handful  being  left,  they  succumb  to  the  cold. 

Excessive  thirst  and  prolonged  low  temperature  cause  what  is  called 
<^  roaring  in  the  hive.^  Disquietude  from  any  cause  induces  excessive 
consumption ;  dysentery  follows ;  death  usually  results.  I  have  fre- 
quently quieted  roaring  in  the  hive  and  restored  the  bees  to  their  nor- 
mal condition  of  quietude  by  supplying  water. 

For  furnishing  the  bees  water  in  winter  without  disturbing  the  clus- 
ter, across  the  tops  of  two  comb-frames,  and  above  the  intervening  space 
between,  we  place  a  block,  3  inches  or  4  inches  square  and  2  inches 
thick,  through  which  is  a  2-inch  auger  hole.  In  the  hole  in  the  block  is 
placed  a  sponge  dipped  in  water  and  squeezed  out  sufficiently  to  pre- 
vent the  water  from  dropping  on  the  ^bees  below.  The  blanket  being 
replaced,  the  heat  from  the  be-es  prevents  freezing,  and  usually  Uie 
sponge  will  be  sucked  dry  in  twenty-four  hours. 

The  sponge  should  be  thoroughly  rinsed  before  refilling.  The  water 
given  the  bees  should  be  lukewarm  and  brackish.  The  salt  is  relished 
by  the  bees  and  acts  as  a  corrective.  If  cushions  are  used  above  the 
frames  the  sponge  may  be  suspended  between  the  frames  above  the 
cluster  by  means  of  a  fine  wire.  A  mild  day  should  be  selected  for 
watering  the  bees.  If  after  the  bees  have  been  confined  fifty  days  a 
sponge  full  of  water  be  given  every  thirty  or  forty  days  during  their 
stay  in  winter  quarters,  in  many  cases  valuable  colonies  will  be  saved 
which  would  otherwise  be  lost.  Whether  the  bees  are  to  be  wintered 
indoors  or  on  summer  stands,  the  arrangement  of  the  hives  should  con- 
template the  practicability  or  giving  water.  * 

BEES  YS.  FRUIT. 

For  the  purpose  of  testing  the  capacity  of  bees,  under  exceptioiud 
circumstances,  to  injure  fruit,  we  buUt  arouse  16  leet  long  by  10  feet 
wide,  and  8  feet  high  at  the  comers.  Large  doors  were  hung  in  each 
end,  and  a  part  of  the  siding  on  each  side  was  adapted  to  be  raised  up 
on  hinges.  Screen  doors  were  hung  on  the  inside  of  the  outer  doors,  and 
wire  cloth  covered  the  openings  on  the  side  where  the  siding  was  raised. 
The  house  is  entirely  bee-proof.  When  the  sides  are  raised  up,  and  the 
outer  doors  opened,  the  temperature  and  light  in  the  house  is  substan- 
tially the  same  as  outside.  Along  the  sides  of  the  house  we  built  shelves 
upon  which  fruit  was  placed  so  that  the  rays  of  the  sun  might  strike  the 
different  varieties  in  different  stages  of  ripeness,  from  green  to  dead 
ripe.  Plates  of  ripe  peaches,  pears,  plums,  grapes,  &c.,  were  placed  on 
the  shelves ;  clusters  of  difierent  kinds  of  gr&pes,  green  and  ripe,  sound 
and  imperfect,  and  such  as  had  been  stung  by  insects,  were  suspended 
from  the  rafters  and  cross-ties  of  the  house. 

The  1st  of  September  we  removed  three  colonies  of  bees  from  their 
hives,  carefully  and  quickly,  so  that  they  would  carry  very  little  honey 
with  them  when  tr^-nsferred  from  one  hive  to  another.  Two  of  the  colo- 
nies were  hybrid  bees,  and  one  Italian.  These  colonies  were  hived  on 
empty  combs,  and  placed  in  the  house  with  the  fruit.  A  wood  stove 
was  put  in  the  house^  and  for  a  number  of  hours  each  day  a  high  tem- 
perature was  maintamed.  The  physical  conditions  wliich  would  ordi- 
narily prevail  in  nature  daring  a  protracted  and  severe  drought  were 
artificially  produced  and  steadily  maintained. 

The  bees  were  brought  to  the  stages  of  hunger,  thirst,  and  starva- 
tion.   The  iPuse  was  kept  locked,  and  we  carri^  the  key. 

Every  inducement  and  opportunity  was  afforded  the  bees  to  satisCr 
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their  hunger  and  thirst  by  attacking  the  finiit  exposed.  They  daily  visi- 
teJ  the  fruit  in  great  nambers,  and  labored  diUgently  to  improve  the 
only  remaining  scarce  of  subsistence.  They  inspected  and  took  what 
advantage  they  could  of  eveiy  opening  at  the  stem  or  crack  in  the  epi- 
dermis or  puncture  made  by  insects  which  dex)osit  their  eggs  in  the  skin 
of  grapes.  They  regarded  the  epidermis  of  the  peaches,  pears,  plums, 
and  other  fruits  having  a  thick  covering  simply  as  subjects  for  inquiry 
and  investigation,  and  not  objects  for  attack.  If  the  skin  be  broken  or 
removed  they  will,  in  case  of  need,  lap  and  suck  the  juices  exposed. 
The  same  was  also  true  of  the  grapes  if  the  skin  was  broken  by  violence 
or  burst  on  account  of  the  fruit  becoming  overripe;  the  bees  lapped  and 
sucked  the  juices  from  the  exposed  parta  of  grapes  and  stored  it  in  the 
cellB  for  food.  They  made  no  attempt  to  grasp  the  cuticle  of  grapes 
with  their  mandiblto  or  with  their  claws.  If  the  grax>es  were  cut  open 
or  burst  from  overripeness  the  bees  would  lap  and  suck  the  juice  from 
the  exposed  segments  of  the  grape  until  they  came  to  the  film  separat- 
ing the  exposed  and  broken  segments  from  the  unbroken  segments. 
Through  and  beyond  the  film  separating  the  segments  they  appear  to 
be  unable  to  penetrate.  I  removed  the  outer  skin  from  many  gmpes  of 
different  kinds,  taking  care  not  to  rupture  the  film  surrounding  the  pulp. 
When  these  were  exposed  to  the  bees  they  continued  to  lap  and  suck 
the  juices  from  the  outer  film  until  it  was  dry  and  smooth  as  was  the 
film  between  broken  and  unbroken  segments.  They  showed  no  dispo- 
sition to  use  their  jaws  or  claws,  and  the  outer  film  as  well  as  the  film 
between  broken  segments  remained  whole  until  the  pulp  decayed  and 
dried  up. 

After  continuing  the  test  for  thirty  days,  using  such  varieties  of  firuit 
as  could  be  obtained,  we  sent  to  Michigan  for  varieties  not  obtainable 
here.    Through  the  kindness  and  favor  of  the  president  of  the  Michi- 
gan Horticultural  Society,  Mr.  T.  T.  Lyon,  of  South  Haven,  Mich.,  we 
secured  twenty  varieties  of  grapes,  which  arrived  in  excellent  condition. 
Another  colony  of  Italian  bees  was  then  placed  in  the  house  with  those 
already  confined  for  forty  days,  and  the  twenty  varieties  of  grapes  were 
exposed  upon  plates  and  suspended  from  the  rafters  as  before.    The 
conditions  naturally  prevalent  during  a  severe  and  protracted  drought 
were  again  produced,  and  the  test  again  continued  for  twenty-five  days. 
The  result  was  simply  a  repetition  of  the  former  test.    The  bees  showed 
no  more  capacity  or  disposition  to  offer  violence  to  one  variety  of  grapes 
tlian  another.    Ko  more  attention  was  ^ven  the  thin-skinned  varieties 
than  the  thick-skinned.    As  long  as  the  skin  remained  whole  they  did 
not  harm  the  grapes.    When  the  skins  were  broken  by  violence,  such 
&fi  by  cutting  or  squeezing,  the  Juices  exposed  were  appropriated'.    The 
extent  of  damage  the  bees  could  do  to  grapes  burst  from  overripeness 
depended  on  the  extent  of  the  rupture  in  the  film  surrounding  the  pulp. 
A  wide  rupture  may  be  made  in  the  epidermis,  or  it  may  be  removed, 
and  if  the  film  is  unbroken  the  pulp  remained  whole.    The  film  seldom 
l)iirsts  until  the  grape  is  about  to  decay,  or  has  begun  to  decay,  and 
then  the  grape  is  of  little  value. 

In  order  to  determine  the  size  of  the  opening  necessary  to  be  made 
in  order  that  bees  might  injure  grapes,  we  punctured  the  cuticle  of 
the  grapes  in  several  bunches  with  cambric  needles  of  various  sizes. 
The  puncture  made  with  the  point  of  medium-sized  needles  produced  no 
effect.  Neither  does  the  puncture  made  by  the  sting  of  insects  when 
ovipositing  until  the  blister  appears  and  decay  progresses  with  the  de- 
velopment of  insect  larvse.  I  found  that  I  might  pass  a  medium-sized 
needle  through  a  grape,  from  side  to  side,  and  bees  could  obtain  no 

22  JLOt^SS 


S88        BXPOBT  07  THB  CQM1CIB8I0HEB  07  AOBICDIiTDKB. 

Jnice  except  that  oozhig  from  the  panetnre.  Many  erroneoadv  soppoee 
that  bees  sdni^  the  grapea.  Bees  never  sting  except  in  self-defense  or 
in  defense  of  their  homes  from  real  or  imaginary  danger. 

At  times  when  bees  oonld  gather  nothing  in  the  fields  we  saturated 
clnsters  of  grapes  with  honey  and  suspended  them  in  front  of  the  hives 
in  the  apiary,  and  from  branches  of  trees  and  grape-vines  near  by. 
Otbcr  clusters  dipped  in  honey  and  sirup  were  hung  in  the  house.  The 
b€«s  thronged  upon  the  grapes  until  the  clusters  looked  like  little  swarms 
hanging  to  the  vines  and  limbs.  They  lapped  the  grapes  until  the  skm 
were  polished  perfectly  smooth  and  shining,  like  the  inside  skin  of  an 
onion,  and  no  taste  of  sweet  could'  be  detected  by  touching  the  tongae 
to  the  grape.    The  skins  of  the  grapes  were  left  intact 

Bees,  like  some  animals  of  a  higher  order,  seem  to  enjoy  stolen  sweets 
better  than  auy  other.  Taking  advantage  of  their  propensity  to  steal 
and  despoil,  we  placed  combs  containing  honey  in  an  unoccupied  hire 
and  permitted  the  bees  in  the  apiary  to  steal  tiie  honey  and  such  por- 
tions of  the  combs  as  they  could  appropriate.  We  then  suspended  in- 
stead of  the  despoiled  combs  clusters  of  grai)es  dipped  in  honey.  The 
bees  attacked  with  desperate  earnestness,  apparently  determined  to 
literally  go  through  those  grapes.  The  clusters  were  left  hanging  for 
a  day  or  two,  untU  the  bees  had  entirely  deserted  the  hive,  and  exami- 
nation showed  the  grapes  to  be  as  sound  as  when  placed  there  and  the 
skins  polished  smooth  and  clean  as  before. 

We  tben  punctured  the  grapes  of  several  clnsters  by  passing  a  darn- 
ing needle  through  the  berries  from  side  to  side,  and  hung  them  in  the 
house  near  the  hungry  bees.  They  sucked  the  juices  from  the  broken 
segments  as  far  as  they  could  insert  their  tongues  into  the  wonnd,  leav 
ing  a  depression  near  the  puncture,  and  the  remainder  of  the  pulp  was 
left  whole. 

The  instinct  of  bees  impels  them  to  remove  everything  useless  or 
strange  from  their  hive.  They  will  labor  harder  to  remove  any  object 
which  is  useless  or  offensive  than  for  any  other  purpose.  Aiter  pass- 
ing a  darning  needle  through  some  of  the  grapes  in  several  clusters  of 
different  varieties,  we  suspended  these  clusters  from  the  top  of  oomb 
frames  by  using  fine  wire,  and  placed  them  in  the  center  of  strong  col- 
onies of  both  hybrids  ana  Italians.  The  juice  was  cxti*acted  from  the 
punctured  segments  as  before,  and  the  perfect  grapes  hung  undisturbed 
for  fifteen  days.  They  appeared  to  have  kept  better  hanging  in  the 
hive  than  they  would  have  kept  on  the  vines. 

The  evidence  then  shows  that  bees  do  not  injure  perfect  fruit  We 
have  observed  that  they  give  no  attention  to  the  puncture  and  blight 
caused  by  the  ovipositing  of  other  insects,  until  after  the  larva  is  hatched 
and  decay  has  set- in,  and  tben  only  in  cases  of  extremity.  The  circam- 
stances  under  which  bees  appear  to  be  able  to  injure  grapes  are  veiy 
exceptional.  That  they  will  not  molest  or  even  visit  grax>es  when  it  is 
possible  to  secure  forage  elsewhere  is  certain.  It  also  ax)pears  certaiD 
that  they  never  attempt  violence  to  the  skin  of  grapes.  The  capacity 
of  bees  to  injure  overripe  grapes  is  limited  by  the  extent  to  which  the 
juice  and  pulp  are  exposed  by  the  bursting  of  the  film.  If  the  film  is 
only  slightly  burst  the  bees  can  do  but  little  ii\jury.  If  the  progress  of 
decay  has  caused  a  wide  rupture  in  the  film  the  bees  more  readily  appro- 
priate the  juice.  If  overripeness  and  decay  have  exposed  the  pulp  of 
grapes  to  such  an  extent  that  bees  can  damage  them  seriously,  the  bees 
should  be  confined  to  the  hive  (unless  the  weather  be  excessively  hot),  and 
the  grapes  should  at  once  be  gathered^  for  from  this  stage  the  progress  of 
decay  is  rapid.    Confinement  to  the  hive  for  a  short  timci  while  the  over 
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ripe  (irrapes  arebein^  gathered, would  result  in  no  I608,  and  the  bees  would 
be  prevented  from  gathering  the  grape  juice  and  storing  it  in  the  Live. 
Bees  coufined  to  their  hivee  In  warm  weather  must  aJways  have  ample 
top  ventilation,  and  should  be  liberated  and  allowed  to  dy  half  an  hour 
before  sunset  each  day  daring  the  term  of  their  confinement.  The  ex- 
cessive use  of  grape  juioe  often  produces  inebriety.  In  the  case  of 
1)008  it  produces  diarrhea.  AfUsr  grapes  have  arrived  at  the  stage  of 
overripeness  and  dtHsay  in  which  it  is  possible  for  bees  to  iigure  them, 
and  the  circumstances  are  so  exceptional  as  to  cause  the  bees  to  seok 
such  food,  it  would  be  advantageous  to  the  grape-grower  to  secure  his 
grapes  from  the  ravages  of  decay,  and  advantageous  to  the  bee-keei)er 
to  secure  his  bees  from  the  ravages  of  disease. 

The  following-named  varieties  of  grapes  were  tised  in  making  these 
tests :  The  Niagara,  Delaware,  Roger's  No.  10,  Roger's  No.  14,  Roger's 
No.  15,  Roger's  No.  '—.Taylor,  Ives,  Lady,  Hartford,  Martha,  Concord, 
Northern  Muscadine,  vergennes,  Brighton,  Pocklingtou,  Worden,  Isa- 
bella, Diana,  and  Syrians  from  Oalifomiai  and  three  other  varieties  the 
names  of  which  I  did  not  learn. 

Mr.  Richard  Rees,  a  florist  and  horticulturist  of  manv  jears^  experi- 
enoe  in  the  Eastern  and  Western  States,  informs  me  that  he  has  very 
oarefaUy  observed  the  effect  of  bees  upon  flowers  and  fruits  in  the  or- 
chard, garden,  and  greenhouse.  He  regards  their  presence  as  wholly 
desirable  and  altogether  beneflciaL  During  a  term  of  four  years  he 
had  charge  of  a  large  conservatory  and  garden  in  this  city.  At  times 
he  had  as  many  as  fourteen  different  varieties  of  exotic  grt^pen  in  bear- 
ing in  the  conservatory,  and  trom  2  to  3  tons  of  ripe  grapes  hanging 
on  the  vines  at  once.  A  large  apiary  was  located  near  by,  and  late  in 
the  faU  and  early  in  spring  the  flowers  and  fruits  in  the  conservaton^ 
were  visited  by  the  bees  in  great  numbers.  The  grapes  were  UAmolested. 
and  the  bees  aided  in  fertilizing  the  flowers.  He  says  that  he  has  had 
large  experience  in  grape-growing  hi  vineyards,  and  that  he  has  never 
known  any  damage  or  loss  resulting  from  bees,  and  that  when  grapes 
are  burst  from  overripeness,  or  decayed  and  blighted  by  the  hatching 
of  insect  larvse,  to  such  an  extent  that  bees  can  appropriate  their  Juices, 
they  are  of  little,  if  any,  value.  He  has  never  kept  any  bees,  but  he 
regards  them  as  being  of  great  service  to  floriculturists  and  hortioult- 
urists  on  account  of  Uie  service  rendered  in  fertilizing  blossoms. 

ABTIFIOIAL  FEBTILIZATION. 

■ 
f 

Since  we  began  this  work  we  have  given  much  thought  and  labor  to 
experiments  in  methods  of  artificial  fertilization. 

No  other  branch  of  apicultural  experiment  possesses  the  same  scien- 
tific interest  or  practical  value  to  the  industry  of  bee-keeping. 

Ever  since  the  art  of  bee-kee]Mng  began  to  be  practiceil  upon  scientific 
principles,  the  value  of  exact  knowledge  and  perfect  contiol  of  the  pro- 
cess of  fecundation  has  been  recognized. 

In  1846  an  able  German  apiarist  wrote :  '^  If  it  were  possible  to  as- 
certain the  reproductive  process  of  bees  with  as  much  certainty  as  that 
of  our  domestic  animals,  bee  culture  might  unquestionably  be  pur- 
sued with  positive  assurance  of  profit,  and  would  assume  a  high  rautc 
umong  the  various  branches  of  rural  economy." 

And  in  a  current  number  of  one  of  the  most  progressive  bee  journals, 
a  prominent  writer  on  apiculture  says :  ^*  The  apiarist  who  finds  out  a 
sore,  safe,  and  certain  method  of  controlling  fecundation  as  it  is  con- 
trolled in  the  animal  kingdomi  will  confer  a  great  and  Lvu&Uiv^  VA^tssi^^ 
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npon  bee-keepem,  and  be  flie  means  of  adyandng  the  proteskm  a  long 
way  towardB  perfection.''  Bealizing  tlie  difficaltiee  to  be  OTeroome,  tiiero 
was  little  encouragement  to  expect  saccess.  nowevor,  all  progress  ^^  is 
asually  the  slow  outgrowth  of  repeated  trials,"  and  ^^  failures  precede 
saccebses." 

Yarious  methods  and  expedients  hare  been  adopted  for  securing  the 
fertilization  of  queens  in  confinement,  none  of  which  have  proved  satis- 
factory. 

During  the  past  two  years  reference  has  occasionally  been  made  in 
apicultural  papers  to  a  process  of  fecundating  queens  while  in  the 
larva  and  the  pupa  or  nymph  stage  of  development,  by  crushing  drone 
larva  upon  the  queen  larva,  or  by  opening  the  cell  and  intrmLucing 
crushed  drone  larva  upon  the  nymph  queen.  In  a  few  instances  ex- 
perimenters have  reported  that  the  practice  has  been  successful,  and 
that  queens  thus  treated  have  begun  laying  fecundated  eggs  in  from 
one  to  two  days  after  leaving  the  celL 

In  each  of  the  reported  cases  some  imx>ortant  tact  in  the  evidence 
tending  to  establish  the  genuineness  of  the  claim  to  success  seems  to 
have  ^en  wanting  or  donbtfid.  In  consequence  these  reports  have 
been  received  with  reserve  and  often  with  ridicule. 

For  putting  these  claims  to  the  test,  we  caused  a  number  of  queen 
cells  to  be  built,  and  just  before  the  cells  were  capped  I  squeez^  the 
contents  of  the  generative  organs  of  nymph  drones  upon  the  larval 
queens.  The  bees  removed  the  larvn  and  destroyed  the  cells.  After 
other  queen  cells  were  capped  we  opened  them  by  making  a  horizontal 
incision  at  the  base  of  the  cells,  and  another  at  right  angles  down  the 
side  of  the  cell,  and  laid  back  a  part  of  the  side,  exposing  the  qaeen 
pupa.  Through  the  opening  in  the  cell  we  squeezed  the  liquid  contents 
of  the  generative  organs  of  imago  drones  upon  the  pupa  queens.  The 
sides  of  the  cells  were  then  replaced  and  sealed  with  melted  bees- wax 
and  rosin.  These  cells  were  placed  in  nursery  cages  and  hatched  in 
queenless  nuclei  colonies.  These  queens  were  liberated  in  nucleus  col- 
onies after  their  wings  were  dipped.  Upon  being  hatched  they  resem- 
bled fecundated  laying  queens  more  than  virgin  queens.  GOie  treat- 
ment they  received  from  tiie  bees  and  their  action  upon  the  combs  was 
that  of  fecundated  rather  than  that  of  virgin  queens.  Bepeated  exper- 
iments, however,  fkiled  to  produce  a  queen  capable  of  laying  fecundated 
^gg^'  StUl,  the  fact  that  the  treatment  given  the  embryo  queens  had  to 
such  an  extent  changed  their  physiological  characteristics  was  sugges- 
tive. From  the  analogy  between  the  animal  and  vegetable  kingdom 
where  ripe  seed  is  known  to  grow  better  than  unripe,  it  seemed  more 
than  probable  that  the  contents  of  the  generative  organs  of  a  mature 
drone  would  have  more  virility  than  those  of  a  drone  larva  or  pupa. 

That  the  active  principle  in  the  fluid  contained  in  the  procreative 
organs  of  the  drones  attains  a  degree  of  activity  at  a  very  early  stage 
in  their  development  is  evident  from  the  effect  produced  by  exposinj^ 
the  larval  queens  to  its  influence.  Oontinuing  the  experiment  we  caused 
more  queen  cells  to  be  built.  Removing  the  testes  and  seminal  sack 
from  mature  drones  with  a  pair  of  pliers,  the  contents  were  pressed 
upon  the  larval  queens.  The  bees  removed  the  uncapped  larvae  as  be- 
fore. Most  of  the  pupa  queens  so  treated  and  placed  in  nursery  cages 
for  hatching  died  in  the  cell  after  assuming  the  imago  state  and  alter 
being  partly  colored.  We  hope  to  be  able  yet  to  discover  what  princi- 
ples and  practice  are  essential  to  success  which  seems  possible,  for  manjf 
possible  opportunites  remain  untried.  While  possessing  possibilities 
of  the  greatest  interest  and  value  to  the  embryologist  and  entomolo- 
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^st,  it  is  donbtfal  whether  a  demonstrated  method  of  what  may  be 
called  parthenogenetical  fecimdation  would  possess  the  essentials  of 
certainty  and  permanence  in  snch  a  degree  as  to  make  the  method  serr- 
iceable  to  bee-keepers.  It  remains  to  be  tried  whether  a  sathcicnt  num  • 
ber  of  active  spermatozoa  may  be  received  into  the  spcrmatheca  of  qaeeius 
while  in  the  larva,  pupa,  or  imago  state  to  render  them  serviceable  for 
any  practicable  purpose,  even  if  some  of  the  reported  successes  were 
true.  Failing  to  succeed  by  these  methods  it  appears  more  reasonable 
that  the  best  time  to  fecundate  a  queen  is  when  she  wants  to  be  fecun- 
dated, or  when  orgasm  appears.  Orgasm  takes  place  in  firom  five  to 
seven  days,  usually  in  five  days,  after  the  queen  leaves  the  cell,  and 
continues  for  eight  or  ten  days,  and  a  few  instances  are  reported  where 
queens  have  been  fertilized  as  late  as  twenty-three  days  after  leaving  the 
cell. 

When  orgasm  takes  place  the  generative  organs  of  the  queen  are 
highly  excited  and  much  distended.  We  confined  a  queenless  colony 
in  their  hive  and  gave  them  a  queen-cell  which  had  not  been  disturbed 
while  maturing,  and  allowed  the  queen  to  hatch.  When  the  virgin  queen 
was  six  days  old  orgasm  occurred,  and  on  the  evening  of  the  seventh 
day  we  removed  her  &om  the  hive  and  placed  drops  of  the  male  sperm 
upon  the  open  vulva  as  she  was  held  back  downwards,  by  gently  grasp- 
ing the  thorax  between  the  thumb  and  forefinger.  The  instant  the  male 
sperm  was  pressed  from  the  testes  and  semiiuJ  sack  of  a  mature  drone 
upon  the  excited  and  distended  vulva,  it  was  curious  to  observe  the  ef* 
fScL  The  action  of  the  abdomen  and  vulva  resembled  that  of  young 
birds  while  being  fed.  There  was  the  reaching  up  after  the  seminid 
fluid,  and  an  action  of  the  parts  resembling  the  opening  of  the  mouth 
and  swallowing  food.  As  much  seminal  fluid  as  could  be  obtained^  by 
the  imperfect  method  employed,  from  three  or  four  drones,  was  utilized 
and  readily  absorbed  by  the  queen,  after  which  her  wing  was  clipped  and 
she  was  dropped  on  a  frame  covered  with  bees  and  returned  to  the  hive, 
and  the  bees  were  liberated.  Up  to  this  time  her  appearance  and  ac- 
tion was  that  of  a  virgin  queen.  The  next  morning,  twelve  hours  after 
exposure  to  the  seminal  fluid,  her  abdomen  was  distended,  and  her  ap- 
pearance and  action  in  all  respects  was  that  common  to  fertile,  laying 
queens.  She  was  moving  about  slowly  over  the  combs  and  peering  into 
the  cells,  and  in  twenty-four  hours  afterward  she  had  400  or  500  eggs 
in  worker  ceUs.  We  watched  the  development  of  larvae  from  those 
eggs.  In  due  time  worker  larvad  appeared,  and  at  this  date,  Novem- 
ber 13,  worker  bees  in  considerable  numbers  are  being  hatched.  Wo 
then  reared  two  queens  from  the  eggs  laid  by  this  artificially  fecandate<l 
queen,  in  queenless  colonies,  and  as  soon  as  they  were  hatched  1  clipped 
their  wings,  and  when  orgasm  appeared  they  were  treated  as  before  do- 
scribed,  ana  in  three  days  one  laid  a  few  eggs  in  worker  cells.  The  other 
Las  the  appearance  and  action  of  a  fertile  queen,  but  has  laid  no  eg;;s, 
and  the  lateness  of  the  season  forbids  advantageous  continuance  of  tlio 
experiments. 

Fully  r^ftlizing  the  necessity  for  exactness  and  certainty  in  all  de- 
tails, before  tabulating  the  results  of  any  method  so  revolutionary,  I 
have  endeavored  to  effectually  guard  against  all  possibility  of  the  tetst 
being  abortive.  Instances  have  been  reported  where  fecundation  had 
taken  place  in  the  hive;  but  as  many  examinations  proved  that  thcro 
were  no  drones  in  these  hives,  and  judging  from  the  lateness  of  the  sea- 
son and  severity  of  the  weather,  probably  none  in  the  country,  except  a 
few  which  had  been  preserved  in  a  queenless  nucleus  colony  by  fre- 
quently feeding  the  bees  and  ooxiflning  them  in  the  hivci  and  from  the 
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further  fact  tbat  the  experimentfl  were  oondaoted  when  few  bees  at  any 
time  attempted  to  leave  the  hive,  and  from  the  fact  that  these  qneenr 
wiiig8  were  clipped  when  they  were  removed  from  the  uarsery  cage,  we 
cau  coiitideutly  assert  that  feonndation  by  the  natural  method  diduot 
take  place.    These  later  experiments  in  feoundatioh    have  been  con- 
ducted through  the  months  of  October  and  November,  during  the  pre- 
valence of  most  nnpropitions  weather,  and  those  acquainted  with  tbe 
habits  and  instinct  of  bees  will  understand  the  difiicuities  under  which 
we  have  had  to  labor.    With  the  return  of  spring  and  the  ad  vantageuiiB 
conditions  attending  the  normal  season  for  breeding,  tiud  after  discov- 
ering and  adopting  better  methods  and  devices  for  appropriating  and 
depositing  the  seminal  duid,  we  are  hopeful  that  the  fecundatiou  of 
queen  be^  may  be  controlled  with  the  same  ease  and  certainty  as  iVcau^ 
dation  is  regulated  among  all  domestic  animals,  and  that  the  pedigree 
of  the  breeding  stock  in  the  apiary  will  be  as  readily  traced  and  as  higbiy 
valued  as  is  the  recorded  pe<ligree  of  tbe  illUHtrions  Scions  of  the  turf^ 
and  the  aristocratic  families  of  the  American  Herd  Book. 

We  regret  that  the  lateness  of  the  season  prevents  the  further  coti* 
tinnance  of  these  t^sts  now,  as  we  fully  appreciate  the  necessity  of  ptao> 
ing  tbe  evidence  in  snp|K)rt  of  the  facts  set  forth  on  the  incoutestahls 
basis  of  continued  and  oft«n-repeated  snooeseses,  and  not  upon  the  rao 
oess  obtained  in  two  individual  cases.  However,  the  fact  that  I  ha?s 
sncceeded  in  producing  queen  bees  of  two  generations  which  have  by 
artificial  means  been  made  to  perform  the  normal  functions  of  naturally 
fecundated  queens,  seems  to  furnish  ground  to  hoiie  that  this  suhjeot 
has  passed  from  the  plane  of  experiment  to  the  position  of  praotaoabiUtyi 
Uthar  methods  ftir  controlling  feonndation  also  remain  to  h%  testodi 

MSB  FOBAaa. 

Onr  time  has  been  so  closely  occupied  with  the  experiments  reportud 
upon  tbat  we  have  had  little  time  for  other  important  work  covered  by 
your  instructions.  Considerable  information  has  been  gathered  and 
tabulated  concerning  the  habits  and  value  of  different  varieties  of  hon«y* 
producing  plants  for  bee  forage,  with  the  view  of  lengthening  the  work* 
ing  season  by  cultivating  snch  as  bloom  sncoessively  item  spring  oatil 
late  in  the  fell  of  the  year. 

HtPBOTU)  111.0BS. 

Some  preliminary  steps  have  also  been  taken  in  the  matter  of  securio; 
for  Importation  some  races  of  bees  reported  to  possess  valoable  charac- 
teristics, that  their  value  may  be  tested,  in  their  capacity  as  a  species, 
or  when  properly  crossed  wiUi  races  already  introduced. 

IMPOBTANOB  09  APlOULTtTBS. 

As  the  economic  importance  of  this  industry  Is  more  generally  real- 
ized, a  widespread  and  growing  interest  is  manifested  in  this  much- 
neglected  branch  of  rural  husbandry.  The  lack  of  practical  knowlHl){6 
is  the  main  hindrance  now  existing  in  the  way  of  the  very  general 
adoption  of  this  pursuit  among  agiicolturists,  as  nearly  all  parts  of  the 
United  States  are  well  adantc^  to  profitable  bee-keeping. 

An  idea  of  the  present  importance  of  this  industry  can  be  gained 
from  the  following  figures,  taken  from  the  report  of  the  stetistician 
of  the  £[orth western  &)oiety  of  Bee*£eepera  for  1884.    He  says:  ^Aa- 
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cording  to  conservatiye  estimates  we  have  now  a  total  of  three  millions 
of  colonies  of  )>ees,  which  annually  yield  120,000,000  pounds  of  honey. 
The  value  of  the  annual  producti  at  an  average  of  15  cents  per  pound, 
would  be  $18,000,000." 

The  estimated  annual  product  ranges  from  (15,000,000  to  $20,000,000, 
and  the  annual  product  of  wax  is  about  (1,000,000  in  value. 

Not  more  than  8  or  10  per  cent,  of  those  favorably  situated  for  the 
cultivation  of  bees  are  engaged  in  the  pursuit.  If  even  one-half  of 
those  &vorably  situated  were  so  engaged,  the  annual  product  would 
not  fall  below  $75,000,000  or  $80,000,000  in  value. 

The  United  States  imported  2,400,000,000  pounds  of  sugar,  at  a  cost 
of  $94,923,500,  in  the  year  1884. 

A  large  percentage  of  these  imports  do  not  bring  with  them  a  charac- 
ter above  suspicion.  Instead  of  being  importers  we  should  be  exporters 
of  sweets,  with  the  balance  largely  in  our  favor.  Instead  of  paying  their 
money  for  the  vile  adulterations  of  foreign  importations,  our  agricultur- 
ists should  gather  the  pure  and  wholesome  nectar  annually  wasted  in 
their  own  fields. 

The  degree  of  skill  necessary  to  engage  successfully  in  the  cultivation 
of  bees  and  the  production  of  honey  is  not  greater  than  that  required 
in  keeping  a  dairy  and  producing  good  daiiy  products.  The  difference 
is  in  kind,  not  in  degree,  of  skill,  and  one  is  as  easily  acquired  as  the 
other. 

That  reliable  reports  concerning  this  industry  may  be  funished  in 
the  bulletins  and  annual  reports  of  the  Department  of  Agriculture  is 
earnestly  wished  for  by  all  progressive  bee-keepers. 

Kepoits  giving  the  number  of  colonies  in  the  several  States  and  Ter- 
ritories on  the  1st  day  of  June,  and  crop  reports  of  apiarian  products 
the  Ist  day  of  August  and'  the  1st  day  of  October  of  each  year,  would 
be  of  very  great  value. 

The  facilities  possessed  by  the  Department  of  Agriculture,  through 
their  correspondents,  furnishes  the  best  means  for  obtaining  reliable 
statistics  and  crop  reports.  That  such  &cts  and  statistics  may  be  fur- 
nished  in  the  bulletins  and  reports  of  the  Department  is  earnestly 
desired. 

[NoTK.— The  "Kotei  of  the  year,"  xeferred  to  in  the  introdaotion,  «re  exoladfld  by 
the  limit  m  fto  spaoe  allowed  for  thia  report.— <?.  Y.  B.] 
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kereflgurea  are  enlarged  the  natural  sizes  are  intUoated  in  halr-lineeateidef  vnUes  already 

indicated  in  some  other  way  on  the  plate. 


EXPLANATION  TO  PLATE  L 

THE  PERIODICAL  CICADA. 

(OrigiiiaL) 

h  L— Papa  of  doada  teptendedm  as  it  aiiaet 
from  the  gnmnd,  aide  Tieir. 

I.  1.— Papa  of  Cicada  tepUndteim  as  it  ailaea 
from  tbe  groimd,  dorsal  view. 

3.  8.— Papa  of  Cicada  cepiendedm  as  it  arises 
frt»m  the  groond,  with  the  fonoiag  Ci* 
cada  heginoing  to  issae  throagh  axent 
along  the  middle  of  the  thorax. 

3.  4.— Forming  Cicada  in  the  straight  or  ex- 
tended position. 

}.  &— Forming  Cicada  in  the  hanging  position, 
lateral  view. 

3.  6b — ^Forming  Cicada  in  the  hanging  position, 
Tsntral  view. 

}.  7.— Forming  Cicada  in  the  clinging  position, 
lateral  riew. 

I.  8m— Forming  Cicada,  dorsal  Tiew,  with  tha 
wings  beginning  to  inflate. 

}.  9.~Forming  Cicada  in  the  flat-winged  post* 
tion. 

>.  10.— Forming  Cicada  in  the  roof- winged  posi- 
tion, and  flnal  colors  becoming  fixed. 

1. 11.— Side  Tiew  of  complete  Cicada,  with  final 
coloring. 

EXPLANATION  TO  PLATE  IL 

SILK  CULTUBB. 

(After  Pastenr.) 

}.  1.— Silk-worans  which  have  died  from  ilac- 
ddity  after  moanting— redaced. 

}.  2.— Anatomy  of  the  chrysalis— enlarAed 
twice. 

;.  X— Joint  of  silk-worm,  showing  ji^riiM  spots 
in  contrast  to  an  incised  wound— en- 
larged six  times. 

\.  4.— a,  worm  with  pfbrinoui  spots  Jast  ap- 
pearing ;  b,  same,  more  adranced— en- 
larged twica. 


EXPLANATION  TO  PLATE  HL 
SILK-WOSH  DISEASES. 

(After  Pasteur.) 

Fio.  1.— Chain  ferment  of  ilaooldity— enlarged 

850  diameters. 
Fio.  8.— Coipascles  of  p^6riiM.    (Same  seala.) 

EXPLANATION  TO  PLATE  IV. 

EGG-PRODUCTION. 

Fig.  1.— Cell  or  bag  for  egg-laying.  (After  Bo- 
man.) 

Fio.  2.— Method  of  clamping  bags.    (Original.) 

Fig.  8.— Constricted  ooooon  of  fine  textare. 
(Original.) 

Fio.  4.— Non-constricted  coeoon  of  coarse  text- 
uiew    (Origixud.) 

EXPLANATION  TO  PLATE  V. 


THE  PERIODICAL  CICADA. 


Fio.  1. 


Fio. 


Fio. 


Fig. 


\  recent  puncture,  flront  view  {  5,  same, 
surface  removed  to  show  arruigement 
of  eggs,  fh>m  aboTO)  e,  same^  side  view  t 
cf,  egg  cavity  exposed  after  eggs  are 
remoTcd,  and  showing  the  sculpture 
left  by  the  ovipositor— all  enlarged. 
(Original.) 

2.— a,  twig  showing  recent  panctures,^  froii) 
front  and  sido,  and  illustrating  manner 
of  breaking;^  6,  twig  showinir  oIil«r 
|Mincturo«.  with  retraction  of  baik.  »in«l 
iiioie  I'ully  ill8plajingtbuair:iii;reiiu  ii: 
of  fibers — natural  siasit.     ((;rt;riiisil  ) 

3.— Twi;;  shoiring  scare  IVniii  iituiciuten 
nfter second  year— natural  sixe.  (.^i- 
ter  Riley.) 

4.— Newly  batcl)G<l  larva— ^rv«tly  c:il.i';;oil. 
(After  Riley.) 
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1*10.  l^-Th*  P€ri4>dical  Cicada:  A,  ff  of  typ- 
ical fonn— natanl  ■ize;  e,  d,  genital 
hooka— enlarged;  g,  aloging  app»> 
ratna— natural  alie :  B,  d*  of  the  amall 
form (MMi'nlO—oataral  size;  e,f,  gen- 
ital hooka— enlargocL  (After  Siley, 
and  Hagen.) 

Flo.  t.—D€rme$U»  tvlpinut:  a,  egg;  5,  e,  larra 
lateral  and  donal  ^ew;  A,  inipi^  Ten* 
tral  riew ;  ifc,  beetle— enlarged :  d,  dor- 
sal Tiew  of  one  of  the  middle  Joints  of 
larra  denuded  to  show  spines  and  tu- 
bercles ;  t,  ventral  Tiew  of  tip  of  abdo* 
men  in  ^  beetle;  «,  head  of  lanrat  /, 
left  maxUla  of  same,  with  palpoa  i  g, 
labium  of  same,  with  palpi— enlarged. 
(OriginaL) 

Fig.  8.— J?«iYM'«on  rantalU:  a,  larva;  d,  ohrya- 
alia— twice  natural  aise;  /,  moth— 
alightly  enlarged;  5,  aide  view  of  ipid- 
dle  Joint  of  larva ;  0,  top  view  of  last 
Joint  of  larva;  «,  cremaster  or  anal  tip 
of  chryaalia— greatly  enlarged.  (Orig- 
inal.) 

EXPLANATION  TO  PLATE  VU. 


Fio.  1.— ^grofb  mmcria:  a^  larva;  5,  motlv— 
natural  sise.    (After  Biley.) 

Fio.  ^.—IHpictU  nigra :  a^  larva  seen  fkom  above; 
5,  same,  fhnn  side— enlarged;  d,  last 
Joint  of  larva,  from  above ;  0,  head  of 
larva,  f^om  above ;  0,  ** breast-bone"  of 
larvae-all  greatly  enlarged.  (Origi- 
nal.) 

Flo.  i.-— IKjvCoiiff  nigra:  o,  adult  female,  trom 
side;  5,  genitalia  of  male,  fhmi  side; 
0,  pupa,  from  side— all  much  enlarged ; 
d,  antenne  of  male ;  0,  antenna  of  fe- 
male—still  more  enlarged*    (OriginaL) 

Fio.  4.— Dipioffif  nigra:  Genitalia  of  male,  from 
above— greatly  enlarged.    (OriginaL) 

Fio.  S.— ^nlAonomiM  muteulut :  Spray  of  atraw- 
berry,  ahowing  beetles  at  work— natu- 
ral sise.    (Original.) 

Flo.  8.— AnlAonomiamiMeiikM.'Adultt  enlarged. 
(OriginaL) 


EXPLANATION  TO  PLATE 

DJSSTSUCTIVS  LOCUST& 

(Figa.  1  and  6,  original;  2, 8,  aad4,  fimnS 
port  U.  8.  Bntomological  CommiasioB 
from  First  Keport  U.  8.  Bntomologics 
sion.) 

Flo.  1.—Jf0ian0!pltad0va0fafor  .'large  d 
ifbmia,  1885— natural  sixe. 

Flo.  2.— Jf02anoplti0  dSMuColor:  small 
Nov.,  1888— natural  aise. 

Fio.  8.— Jf0lafM!plii0  dtvoMtaior:  Urge 
ding,  CaL.  1880— natural  aixi 

Fio.  4.— Jf0tefM(piiit  dseosCafor.-  tf,  Fe 
Montana,  1880— natural  aise 

Ttio.  5,—Mdanoplu$  devattator:  «,  an 
ters  of  (ft  tnm  above ;  b,  ai 
ters  of  eft  ftom  the  nide ;  0, 
aoters  of  (f ,  from  beliind- 
larged. 

Fio.  6.— if0lan«!plttff  sprttiu:  a,  anal  • 
of(f,fromitbove;  5,  anal  eh 
cf,  fhmiside;  «,  analohaian 
fh>m  behind— much  enlargw 

Flo.  7^— Jf0lflm0pliM  aUanis:  a,  anal  > 
of  ^,  ftom  above;  5,  anal  eh 
^,  firom  aide;  0,  anal  chanu 
fhmi  behind— much  enlaigei 

EXPLANATION  TO  PLAJE 
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Fto. 


Fig. 


Fig. 


Fio. 


Fio. 


1.— o,  larva,  from  aide;  5,  pupa, 
neath;  d,  beetle,  tram  aboi 
larged.    (After  Packard.) 

2.— o,  twig  showing  bunowa  of 
heart*  wood  and  sap-wood  {a 
twig  showing  pupa  oella  tn 
side,  and  out  away  to  abow ; 

3.-0,  dwarlbd  tree  with  a  single  \ 
6,  dwarfed  tree  with  tn 
(Original.) 

4.— Deformed  tree  at  Brnnawiek,  1 
drawing  by  Prof.  O,  L.  Voa 

6.— J)eformed  tree  at  EastProvid* 
(from  a  photograph). 
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REPORT  OF  THE  STATISTICIAN. 


Sm :  I  have  the  honor  to  submit  my  seventeenth  annual  report  as 
Statistician,  it  being  the  twenty-arecond  annual  report  of  the  operations 
of  this  branch  of  the  Department  service. 

Year  by  year  this  work  is  more  extensive  and  more  influential,  and 
more  useful  as  a  guide  to  the  farmer  in  distribution  of  crop  areas  and 
in  the  marketing  of  his  products.  The  organi2;,ed  agencies  in  the  in- 
terest of  speculation,  the  influences  adverse  to  honest  trade,  are  appar- 
ently more  and  more  persistent  and  reckless  each  season,  rendering 
necessary  an  official  presentation  of  the  facts  of  production  in  a  spirit 
of  impartial  fairness,  that  can  neiOier  be  moved  by  fear  nor  biased  by 
favor  or  the  hope  of  private  gain. 

The  estimates  of  the  Department  are  bitterly  assailed  by  speculators, 
l3y  some  as  too  high,  by  others  as  too  low,  while  the  market  can  be 
affected  by  the  criticism;  yet  at  the  end  of  the  year  both  bull  and  bear 
accept  the  figures  as  substantially  correct,  quote  them,  and  base  their 
oalculations  of  future  supply,  visible  and  invisble,  upon  them  with  con- 
fiding trust.  If  there  are  exceptions  it  is  in  cases  which  have  been  too 
Btrenuous  and  extreme  to  admit  of  so  sudden  oblivion  of  recent  manipu- 
lations of  fact  for  speculative  effect. 

The  cotton  movement  of  1884-^85  has  verified  the  estimates  made  eight 
uouths  before  the  close  of  the  cotton  year  so  closely  that  the  original 
^gfgi*egate  is  almost  identical  with  the  sum  of  cotton  production  of  the 
year  1884.  The  conclusion  of  the  February  report,  based  on  the  last 
ootton  returns  of  the  season,  favored  a  probable  product  of  6,667,000 
bales,  which,  with  the  August  receipts  from  the  crop  of  1885,  above 
similar  receipts  of  the  previous  crop,  made  a  very  close  approximation 
to  the  figures  of  the  cotton  movement,  much  closer  than  commercial 
estimates  of  the  crop,  which  were  at  varience  with  truth  a  quarter  of  a 
million  bales  or  more. 

The  crop  reporting  work  has  been  prompt  and  efficient,  and  the  thanks 
of  the  Department  and  of  the  country  are  due  to  the  careful  and  pains- 
taking labors  of  correspondents^  who  seek  no  emoluments  of  office  and 
clesire  only  the  public  good  and  the  advancement  of  agriculture.  They 
continue  year  after  year  in  the  study  of  local  crop  distribution,  rate  of 
X>roduction,  and  changes  in  crops  and  methods,  acquiring  skill  with  ex- 
perience and  perfecting  their  judgment  of  local  conditions,  content 
^ith  the  fact  that  they  are  serving  their  class  and  their  country,  and 
advancing  popular  education  in  statistics. 

Much  progress  has  been  made  during  the  year  in  the  knowledge  of 
current  European  statistics  of  agriculture.  The  foreign  work,  under  the 
direction  of  Mr.  Edmund  J.  Moffat,  the  agent  in  charge,  who  isalsodeputy 
Consul-general  at  London,  has  been  progressing  satisfactorily,  and  the 
object  aimed  at,  an  early  knowledge  ot  the  production  and  commercial 
distribution  of  those  products  most  affected  by  American  competition, 
lias  been  measurably  attained.    There  are  great  difficulsies,  however,  in 

(346) 


546         EEPORT   OP   THE   COMMISSIONER   OP  AGBICULTUBE. 

this  statistical  field,  from  the  want  of  unity  in  official  statistical  methods 
of  different  countries,  the  imperfection  of  results,  and  tardiness  of  com- 
pletion and  publication  of  reports. 

In  recognition  of  the  great  importance  of  administrative  improvement 
in  these  respects,  an  organization  of  the  International  Statistical  in- 
stitute was  effected,  at  the  jubilee  meeting  of  the  London  Statistical 
Society  last  summer,  for  the  development  of  official  and  BClentifie  sta- 
tistics— 

(1)  By  introdacing,  as  far  as  poMible,  nniformil^  in  the  methods  of  compiling;  and 
abstracting  statistical  rotnms,  and  by  adopting  it  In  the  compilation  of  statistical 
publications,  with  a  view  to  a  ooraparison  of  resnlts  obtained  in  different  coantries. 

(2)  By  inviting  the  attention  of  Qoveruments  t^  tbe  various  problems  capable  of 
solution  by  statistical  observations,  and  by  applying  for  information  dn  those  sobjecti 
which  have  not  hitherto  been  adequately  snbji^oted  to  statistical  treatment* 

(H)  By  preparing  international  publications  as  a  means  of  bringing  into  commtini- 
oation  the  statisticians  of  various  countries. 

(4)  By  Midcavoring,  through  the  modinm  tit  publications,  and,  1/  praoticabts,  \kj 
public  instnictioc  and  other  suitable  means,  to  foster  the  general  appreciation  of  sti* 
tlstioal  science,  and  to  stimulate  the  interests  of  Governments  And  indlTtUnalB  in  titt 
study  of  social  phenomena* 

The  association  is  limited  to  one  hnndred  members,  more  than  Imlf 
ot  which  have  already  been  elected,  among  them  six  representing  admin- 
istrative statistics  in  this  country.  Begnlar  sessions  are  to  be  held 
biennially,  the  first  in  1886,  nt  a  pIflM  and  time  not  yet  indicated.  The 
advancement  of  statistical  science  rendel^s  necessarv  the  association  of 
official  and  professional  statisticians,  and  especially  international  oo- 
dperatlon.  This  organiisation  is  an  important  movement,  irith  large 
possibilities  of  nsefulness,  and  may  prove  especially  valuable  in  the  iS* 
ministrative  work  in  statistics  of  the  great  nations  ot  the  world. 

The  statistical  information  requir^  by  committees  or  members  of 
Congress,  by  other  Departments,  by  representatives  of  foreign  Gtovem- 
ments,  by  agricultural  and  commercial  organizations,  demands  an  in- 
creasing amount  of  time  and  labor,  and  receives  attention  only  limited 
by  the  possibilities  of  peiformance^  which  are  reduced  by  tbe  difficult 
of  obtaining  skilleil  and  adequate  assistants  at  the  low  rate  of  compen* 
sation  provided  in  the  appropriation  for  salaries.  The  salaries  allowed 
for  expert  service  in  this  work  are  about  half  the  rate  paid  by  enter 
prising  commercial  organizations  in  this  country,  and  only  a  fourth  of 
the  compensation  allowed  for  similar  servioes  by  some  foreign  Govom- 
ments. 

In  the  statistical  work  of  this  office,  theory  is  ever  kept  subordinate 
to  fact,  and  no  hobbies  are  monnted,  personal  preferences  exposed,  or 
prejudices  aired;  political  leanings  are  unknown  in  the  domain  of  agri- 
cultural statistics;  the  truth,  naked  and  unadorned,  in  the  intereHtof 
rural  progress  and  national  advancement  is  sought^  whether  interested 
parties  bear,  forbear,  or  oppose ;  and  the  welfare  of^the  farming  oloes  is 
ever  considered,  in  the  belief  that  rural  prosperity  is  consistent  with 
the  general  weal,  the  progress  of  universal  industry,  the  good  of  cou* 
sumer  and  producer,  and  the  increase  of  national  prosperity. 

Acknowledgments  are  cheerfnlly  made  for  assistance  rendered  tb6 
Statistician  by  the  clerical  force  in  this  branch  of  the  Department  w^rv- 
ice,  by  State  agents,  and  the  thousands  of  oorrespondents  who  ftmiih 
initial  local  data  for  ultimate  reports. 

OOBV. 

The  increase  of  population,  the  enlargement  of  exportation  of  hn^ 
products,  the  opening  of  the  firesh  beef  export  in  1877,  and  the  hom^ 
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demand  for  beef  of  higher  quality,  gave  a  great  impetns  to  com  prodnc- 
tion  in  the  decade  ending  in  1879.  It  is  a  striking  fact  that  the  increase 
is  all  in  the  latter  half  of  the  decade.  The  reasons  are  very  obvioas. 
Kxportation  of  corn  had  little  to  do  with  it,  as  it  never  calls  for  more 
than  G  per  cent,  of  the  crop,  usaally  not  more  than  3,  even  in  Liter 
years,  while  the  exportation  of  sixty  years  past  could  be  supplied  from 
00  per  cent,  of  the  last  crop;  and  the  crop  of  1885  moqa  far  greater  than 
ike  aggregate  of  com  and  corn-meal  ever  sent  across  the  ocean.  The  aver- 
age from  1870  to  1874  was  scarcely  1,000,000,000  bushels  and  much  less 
than  that  in  1873  and  1874  on  account  of  bad  seasons.  The  product 
advanced  by  a  long  stride  in  the  very  next  year,  because  the  scarcity 
had  made  the  price  high  and  the  demand  stiong;  and  it  averaged  for 
the  latter  half  of  the  decade  about  1,400,000,000  bushels.  This  was  the 
period  of  scarcitv  and  high  prices  in  Western  Europe.  The  exportation 
was  doubled,  the  shipment  of  pork  products  increased  immensely, 
the  live^meat  shipment  commenced,  and  in  the  autumn  of  1877  the 
fresh  beef  movement  to  Europe  was  iuitiated.  Then  the  yields  were 
heavy,  above  the  avernge  each  year,  causing  low  prices,  which  in  turn 
reduced  the  prices  of  pork  and  lard,  and  that  reduction  largely  in- 
oreaseil  the  foreign  demand.  So  marked  was  the  effect  of  this  rapid 
eniargement  of  production  on  price,  that  the  average  annual  values  of 
the  cereal  crops  reported  in  December  were  reduced  from  64.7  cents  in 
U74  to  42  in  1875,  37  in  1876,  35.8  in  1877,  and  31.8  in  1878. 

The  area  was,  of  course,  considerably  enlarged  during  the  period,  and 
the  average  for  ten  years  was  43,741,331  acres.  But  it  has  been  larger 
since.  The  average  of  the  subsequent  five  years,  1880  to  1884,  is 
602045,016  ^cres,  an  increase  of  50  [H5r  cent. 

The  production  of  1870  to  1870  averagd  1,184,486,954  bushels ;  of  fire 
years  since,  1 880  to  1884, 1,575, 194,108  bushels,  an  increase  of  33  per  cent. 
The  yield  of  the  recent  period  was  lower,  as  a  result  of  the  poor  crops 
of  1881  and  1883,  averaging  only  23.0  bushels  per  acre  against  27.1  for 
the  former  period,  which  was  about  1  bushel  higher  Uian  the  usual 
average  for  a  series  of  years.  The  law  of  compensation  comes  in  here, 
for  the  average  value  per  acre  hiis  been  $10.07  against  $11.54  for  the 
former  decade,  an  average  much  raised  by  the  high  price  of  1870  and 
1871,  when  the  acreage  value  was  about  9l5. 

The  average  price  for  five  years  was  447  cents |  for  ten  preceding 
years,  42.6  cents.  The  average  value,  which  was  $%i04,571,04i8  for  ten 
years,  is  $704,370,178  for  the  live  years  since  1879,  an  increase  of  almost 
40  per  cent. 

The  comparison  is  as  follows: 
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WHEAT. 

During  the  decade  which  ended  with  1879,  the  product  of  wheat 
nearly  doubled,  and  the  annual  average  of  estimates  for  the  period  was 
312,152,728  bushels.  The  price  was  higher  in  the  first  five  years  than 
in  the  latter  half  of  the  period,  and  the  demand  was  all  the  greater  in 
those  years  of  deficient  yield  in  Europe,  because  the  price  was  lower  in 
accord  with  the  commercial  policy  of  buying  in  the  lowest  market 

The  average  product  of  the  five  years  of  the  present  decade,  from  1880 
to  1884,  inclusive,  has  advanced  nearly  50  per  cent.,  while  the  equi- 
librium of  foreign  production  has  been  measurably  restored  by  return 
of  a  normal  rate  of  yield  after  a  cycle  of  defective  crops ;  the  average 
is  463,973,318  bushels.  This  enlargement  has  not  resulted  from  exces- 
sive yields,  the  average  rate  being  12.3  bushels  instead  of  12.4  for  the  ten 
years  period,  but  from  increased  area,  which  is  50  per  cent,  over  the  aver- 
age for  the  ten  years  period. 

The  average  value  per  bushel  in  1881  was  the  highest  since  1872,  when 
the  average  farm  price  was  $1.24.  Since  that  date  the  limited  require- 
ments of  Europe  have  reduced  the  average,  until  last  December  the 
value  was  little  more  than  half  that  of  the  crop  of  1881.  This  was  dne 
to  increased  area  and  a  higher  rate  of  production  in  Eorope,  and  an  en- 
larged exportation  of  wheat  from  India. 

Low  prices  of  wheat  are  essential  to  low  cost  of  the  mannfactoreB  of 
England  and  Holland,  on  which  depends  measurably  the  extent  and 
prevalence  of  commercial  distribution  of  their  manufactured  products. 
Therefore,  production  in  India  is  stimulated,  raHroad  extension  there  is 
promoted,  shipments  from  British  colonies  are  encouraged,.and  wheat 
obtained  in  any  part  of  the  world  that  can  sell  it  at  the  lowest  rates. 
Cheapness  is  the  condition  upon  which  wheat  can  be  exported  from  this 
country  in  the  future,  except  in  seasons  when  the  European  harvests 
have  disappointed  the  expectations  of  the  consumers. 

The  value  of  an  acre  of  wheat  averaged  only  $8.38  on  an  average 
yield  of  13  bushels  last  year,  the  lowest  return  of  which  there  is  any 
records  and  a  figure  lower  than  the  accredited  estimates  of  the  cost  of 
production.  It  may  confidently  be  assumed,  therefore,  that  there  is  no 
profit  in  wheat  production  at  present  prices. 

But  there  is  a  class  of  farmers  who  made  a  profit  on  wheat  in  18S4. 
Those  who  secured  25  bushels  per  acre,  or  20,  obtained  a  small  profit, 
provided  the  cost  of  fertilizers  was  not  too  large  an  element  of  it 

The  following  statement  compares  the  results  of  this  half  decade  with 
those  of  the  preceding  decades : 
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0AT8. 

The  increase  in  the  area  of  oats,  taking  the  average  of  five  years  in 
omparisoD  with  that  of  ten  preceding,  is  large,  being  58  per  cent.  It 
s  an  advance  proportionally  larger  than  that  of  any  other  cereal.  The 
easons  are  apparent.  Heretofore  the  product  ot  oats  has  been  little 
lore  than  one-fonrth  as  innch  as  of  com ;  the  climate  renders  necessary 

large  proportion  of  oats  in  the  ration  of  horses,  as  com  is  quite  too 
eating,  in  summer  especially.  It  is  gradually  coming  into  extensive 
86  for  human  food,  and  oatmeal  begins  to  figure  in  the  exports  of  grain, 
ts  cultivation  is  less  costly  than  that  of  corn.  Another  cause  may  be 
iirly  assumed,  and  proven  if  questioned,  that  of  the  increased  weight 
nd  value  of  the  grain  due  to  extensive  and  continued  selection  and  in- 
roduction  of  heavy  oats  from  Norway,  Sweden,  Poland,  and  Scotland 
»y  the  Department  of  Agriculture.  In  the  South  there  is  an  unreported 
rea  of  oats  used  for  winter  pasture.  It  is  a  practice  quite  general  to 
asture  for  a  time  in  winter  the  fields  intended  for  harvesting  in  spring 
r  early  summer,  in  the  low  latitudes. 

The  yield,  like  that  of  corn,  is  lower  for  the  last  five  years,  26.6  in- 
tead  of  28.4  bushels,  in  consequence  of  comparatively  poor  harvests  in 
880  and  1881.    The  two  periods  are  thus  compared : 
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BTE. 

This  crop  is  a  small  one,  scarcely  1  per  cent,  of  the  cereals  of  the 
Inited  States,  yet  it  is  increasing,  having  nearly  doubled  in  fifteen 
ears.  It  is  used  mainly  by  the  German  population,  for  the  black  bread 
f  the  Fatherland,  and  to  some  extent  in  New  England  in  the  produc- 
ion  of  what  is  known  elsewhere  as  the  "  Boston  brown  bread,''  a  mixt- 
re  of  rye  and  corn-meal.  Its  use  for  spirits  is  very  limited  in  the 
lanufacture  of  rye  whisky.  The  increase  in  production  over  the  pre- 
eding  period  of  ton  years  is  about  43  per  cent.,  while  the  increase  in 
ggregate  value  is  but  35  per  cent.    The  statement  follows: 
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BARLEY. 

This  crop  is  grown  only  in  certain  districts,  mainly  on  the  Pacifit 
coast,  in  New  York,  and  in  some  of  the  Western  States.  Its  prcxluct 
is  aboat  a  tenth  as  large  as  that  of  wheat,  aud  its  area  about  oue-fi^'lit* 
ecntb.  The  increase  has  been  nearly  as  large  in  proportiou  as  thatol 
wheat.  Its  rate  of  yield  varies  less  than  that  of  wheat,  and  avenigcb 
about  22  bushels,  while  the  average  of  wheat  is  nearly  12  buHhels.  The 
average  value  per  acre  during  five  years  has  been  (13.90,  while  thatol 
wheat  has  been  only  $11.08.  The  comparison  of  two  periods  is  asful- 
lows : 
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This  grain  is  the  only  cereal  imported  in  any  appreciable  quantity. 
The  average  annual  importation  and  exportation  of  the  last  five  yeaifi} 
oomparod  with  the  ten  preceding,  is  as  follows : 
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Adding  net  imports  to  production,  the  average  amount  for  home  con- 
sumption in  the  decade  was  39,088,842  bushels,  aud  in  the  five  years 
siuce,  58,817,218  bushels  per  annum,  an  increase  of  over  50  per  cent  in 
the  quantity  consumed.  An  anomalous  feature  in  this  supply  is  the  fact 
that  the  foreign  barley  is  16.1  per  cent,  of  the  whole  quantity  for  con- 
sumption, while  in  the  ten  years  preceding  it  was  only  13.8  per  cent,  of  all 
With  all  our  boasted  ability  to  supply  the  world  with  cereals,  our  de- 
pendence on  foreign  lands  for  barley  is  absolutely  increasing.  While  the 
increase  in  population  in  eight  years  cannot  be  more  than  20  per  cc'iit., 
the  increase  of  barley  consumed  is  50  per  cent.  As  the  average  value 
per  acre  for  five  years  has  been  $13.90  for  barley  and  only  $11.03  for 
wheat  (last  year  $11.42  and  $8.38),  it  would  seem  that  routine  cropping 
should  give  place  to  suggestions  of  thrift  and  a  larger  area  be  given  to 
barley-growing. 

BUCKWHEAT. 

This'brop  has  not  been  favored  by  suitable  late  summer  and  antnmn 
weather  for  the  best  results  since  1880.    Frosts  were  destructive,  ea* 
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pecially  in  1881  and  1883.  There  haa  been  a  small  increase  in  area. 
The  average  value  has  been  diminished  mainly  by  decline  in  rate  of 
yield. 
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▲aaBBOATE  07  CEBSAIiS. 

The  increase  in  average  production,  comparing  five  years  with  the 
preoedlng  decade,  is  40  per  cent.,  thongh  the  yield  of  1881  was  but  little 
above  the  average  of  1880  and  1879.  The  rate  of  yield  has  been  much  less, 
owing  to  the  occurrence  of  unfavorable  seasons,  the  increase  in  area 
being  53  per  cent.    The  comparison  follows : 


Calendar  yeara. 


1B81 : 

1882 

1883 ......'.. 

1884 

Total 

Ararage  of  fire  years 

Arcraca  of  ten  prtooding  yaara 


Boshela. 


2,718,108.501 
2, 066, 029,  670 
2,  609, 394,  400 
2,629,319,089 
2,  992. 880. 000 


13, 105, 816.  056 


%  621, 168,  831 


1,872.993,769 


Aerea. 


120,026.260 
128.888.070 
126,  S68. 586 
130, 633, 560 
136, 202. 766 


637, 809. 213 


127. 561, 848 


83, 391, 088 


▼alna. 


11,801.407,704 
1, 470, 007, 200 
1,468.  603, 8tt 
1,280,766,097 
1, 184, 811,  520 


6, 766, 225, 744 


1, 858, 245. 140 


087,657,142 


The  average  annual  value  is  higher  by  37  per  cent. :  while  the  pro- 
duction was  40  per  cent,  greater,  the  values  per  bushel  average  a  little 
lower  than  in  the  previous  years. 

The  average  to  each  inhabitant  for  the  decade  was  42  bushels.  2^ot- 
withstanding  some  reduction  in  yield  the  area  has  been  sufficiently  in- 
creased to  make  the  average  for  five  years,  the  first  half  of  the  present 
decade,  49  bushels.  This  is  th^e  times  the  average  supply  per  head 
of  the  European  production  of  cereals. 

POTJLTOBS. 


The  uses  of  this  crop  are  unchanged,  there  is  no  export  demand, 
and  the  requirements  of  consumption  are  only  affected  by  increase  of 
population.  The  highest  price  in  ten  years  was  90.9  cen^.s  in  1881, 
when  the  crop  was  109,145,494  bushels,  against  an  averageof  132,837,175 
bushels  for  tiie  period  of  ten  years,  and  169,316,799  for  the  later  five. 
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In  this  crop  the  price  is  controlled  entirely  by  the  home  supply.    The 
lowest  price  was  in  the  year  of  largest  yield  per  acre,  in  1875. 

Tbo  average  value  per  bushel  is  51.9  cents  against  56.2  for  the  pre> 
ceding  ten  years.  The  yield  per  acre  has  averaged  80.1  bushels,  agaiDst 
87.7  for  the  former  period.  The  value  per  acre  is  $41.55  against  $49.31. 
The  large  element  of  labor  in  this  crop  makes  the  cost  of  production 
high,  the  profit  coming  with  a  heavy  rate  of  yield.  The  statement  is 
as  follows : 


Calendar  yean. 


1880 

1881 

1882 ^ 

1883 

1884 

Total 

ABnnal  average 

Annn^i  average  for  preced 
ing  ten  years 


Total  pro- 
duction. 


Buthdt, 

107, 659, 570 
100. 146, 494 
170,072,608 
208, 164, 425 
190,642,000 


846, 583, 097 


169, 816, 799 


182,837,176 


Total  area 
of  crop. 


Aer§t. 
1. 842, 610 
2, 041, 670 
2,171,636 
2. 289, 275 
2,220,980 


10, 666, 071 


2,113,214 


1,614,045 


Total  valae 
of  crop. 


(81,062,214 
99, 291, 341 
95,304,844 
87, 849, 991 
75, 524, 290 


439,032,680 


87, 806, 536 


74,653,771 


Average 

valae  per 

bosheL 


OenU. 
48.3 
90.0 
55.7 
42.2 
39.6 


5L9 


Average 

yield 
per  acre. 


BuMheU. 
91.0 
53.5 
7i7 
91.0 
85.8 


66.2 


80l1 


«7.7 


AvenfB 
valmof 
yield  pv 


I44W 

43  9 
38  S7 

MM 


41  56 


#n 


The  increase  in  hay  production  has  been  40  per  cent,  over  the  average 
of  the  preceding  ten  years;  the  enlargement  of  production  has  been  in 
the  same  ratio,  as  the  average  yield  is  1.23  tons  in  each  period.  The 
price  is  lower  than  in  the  early  years  of  t^e  preceding  decade,  and  the 
proportion  of  wild  or  prairie  hay  cut  in  the  distant  West  is  larger,  re- 
ducing the  average  price  per  ton  from  $11.3G  to  $9.66.  The  statement 
is  as  follows : 


Calendar  3rean. 

Total  pro* 
dnction. 

Total  area 
of  crop. 

Total  valne 
of  crop. 

ATenfe 

valne 
per  ton. 

Awrage 

yieUT 

peraore. 

Av«a|e 

value  of 
yield  pv 

aers. 

1880 

Tont, 
81,925,283 
35, 135, 004 
88, 138, 049 
46, 864, 009 
48,470,460 

Aerea, 
25,863,056 
30,888,700 
82, 339, 585 
35, 615, 948 
88,571,593 

$371,811,084 
415, 131, 366 
369, 958, 158 
883, 834. 451 
896, 139, 300 

#1165 

11  82 

9  70 

8  19 

8  17 

Ton$. 
L23 
1.14 
1.18 
1.82 
L26 

11418 

1881 

13  43 

1882 

nil 

1883 

10  81 

1884 

10  27 

Total 

200,582,615 

163,179.781 

1, 936, 874, 868 

....M.... 

A  TiTinfil  AVAra^e  .............. 

40,106,563 

82,636,966 

387,374,874 

966 

L23 

UC7 

Annual  average  for  preced- 
in jr  ten  veara  ...«.....••••• 

28,626,760 

28, 142;  841 

823,986,901 

11  86 

L23 

14  00 

TOBAOOO. 


This  is  the^only  product  of  agriculture,  cotton  excepted,  that  is  grotru 
for  exportation  more  than  consumption.  Like  cotton,  it  is  limited  i<^ 
geographical  distribution,  confined  not  merely  to  a  group  of  States,  bat 
to  certain  districts  within  those  States.    The  entire  area  cultiTated 
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eqiuiLB  about  1,100  sqnaie  miles,  or  the  snperflcial  area  of  two  small 
coanties.  Hie  shipping  and  mannfactoring  tobacco  is  nearly  all  grown 
iti  the  middle  belt,  in  parts  of  Maryland,  Virginia,  2^orth  Carolina, 
Tennessee,  Kentucky,  and  Missouri;  while  the  cigar  tobacco,  tbo  seed- 
less varieties,  are  produced  entirely  in  the  Northern  States,  in  a  few 
counties  in  the  States  of  Massachusetts,  Connecticut,  l^ew  York,  Penii- 
sylvania,  Ohio,  and  Wisconsin. 

The  average  estimated  annual  production  of  the  ten  years  from  1870 
to  1879  was  464,020,000  pounds;  the  crop  area,  029,944  acres;  the  an- 
nual value,  $39,770,600.  For  the  past  Ave  years,  483,401,443  pounds, 
658,234  acres,  and  a  valuation  of  $42,055,493.  The  value  per  pound  is 
tlins  made  8.7  cents  (an  increase  of  1  mill  per  pound),  the  yield  per  acre 
is  734  i>ounds,  and  the  average  value  per  acre  $63.89.  All  of  these  re- 
sults are  in  remarkable  uniformity  with  those  for  the  preceding  period. 

The  proportion  exported  has  formerly  been  nearly  three-fifths.  TJio 
enlargement  of  consumption,  with  increase  of  x^opulation,  is  rapidly 
changing  this  proportion,  so  that  the  quantity  required  in  this  country 
is  greater  than  the  demand  from  abroad.  The  foreign  demand  docs 
not  increase.  The  average  annual  exportation  for  five  years  has  been 
219,534,594  pounds ;  for  ten  years  preceding  252,945,900  pounds.  There 
has  therefore  been  a  marked  decrease  in  the  exportation,  whOo  con- 
sumption has  increased.  In  the  previous  period  more  than  half  was 
exported ;  in  the  last  five  years  the  consumption  has  been  considerably 
more  than  half. 


OUandaryMn. 

Totel  produo- 
tion. 

Total  area 
of  crop. 

Total  Talno 
of  crop. 

ATera{;o 

raloo,  per 

pound. 

A  ▼erase 

yield, 
per  acre. 

ATonif^e 
valuoof 

yield 
per  acre. 

Poiin4f. 

460,000,000 
450,880,014 
513,077,558 
461.545,641 
641,504,000 

Aere§. 
610.000 
646,230 
671,522 
638,739 
*    724,668 

$39,100,000 
43, 372, 000 
43, 180. 051 
40,455,362 
44, 100, 151 

&5 
9.6 

a4 

9.0 

a2 

Powndt. 

754.1 
607.7 
764.1 
706.  9 
747.2 

164  10 
67  11 

fii  32 

IBM ~ 

63  34 

60  94 

■rlrPV^  V  T^«*»«  WWW*  f  ««  ■ 

a;  417, 007, 213 

8,291,168 

210. 277. 4G4 

483,401,443 

658,234 

42, 055, 493              8. 7 

734.4 

G3  K9 

Inr  ton  TMn  .....••...•.. 

464,920,000 

029,044 

89,770,600 

&a 

738.0 

63  13 

*■■•  ■^■'  J  "ii™""  •••••••••••■• 

The  early  returns  of  tobacco  in  the  days  of  heavy  taxation  were  far 
short  of  the  fact.  In  a  special  report  on  tobacco  for  the  census  of 
1880  the  present  Statistician,  then  in  charge  of  the  statistics  of  agri- 
culture of  the  census,  revised  the  former  estimate  to  correspond  with 
figures  of  consumption  and  distribution,  which  were  obtained  very  ac- 
curately by  compilation  of  the  revenue  office  data  of  manufacture,  aud 
the  records  of  exportation.  The  requirements  of  the  trade  at  the  presen  i 
time  demand  the  production  of  very  nearly  600,000,000  pounds  of  leai' 
per  annum. 
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OEOP  ESTIMATES  FOE  1884. 

Table  Bhatoinff  the  product  of  tAe  oereftUf  potatoo9,  iohaooo,  hajf,  and  eottam,  of  ike  eaxiai 
States  named f  the  yield  per  acre,  the  total  acreagef  the  average  price  in  eadi  Slaie^  and  iki 
value  of  each  crop,  for  1884, 


BUtes. 


Miiinn 


Kovr  Ilanipuljlro. . , 


Vermont. 


l^fatiMiehaiictU 


lUuuto  liilanil^. 


Conuocticul . . 


Produota. 


Jnd Ian  oom  . .  buAhelii . . 
YhtJat tlo... 

JV  VQ      •«••••    ■•*»••    alio**    •• 

Oats do.... 

iJttiley tlo 

lluckwboat do 

PotatOM do 

Hay tona.. 


Total 


Indlaii  cora..ba8hols.. 
Wheat do... 

J  ^^  O    .«•  a  ««««•«■•  «MO  ..«  • 

())ttN.  ............do.... 

UmiIhv do. ... 

Uiu  lx\>  boat du. .. . 

VoUitutM) do.... 

Tobacco ponnds. . 

Hay tons.. 


Total 


Indian  com  ..boabola. 
AN'^Uoat do... 

^1  J  O    ............  .CiO.  •  . 

Oata. ...... ......do... 

Bniloy do... 

Biickwhont do  .. 

Totatoea do... 

Uay (ona. 


Total 


Indian  coni..bu.«hels. 

Wbuat •..do... 

Kyo du... 

liailoy do... 

Buckwheat do. .. 

Potatooit dn. .. 

'J'oli^cco ponnds . 

Hoy tons. 


Total 


Indian  coi-cbuabols. 

iCyo do... 

Oata do.., 

B.iiley do... 

Itiiokwhoat do. . , 

Potatoes .do. . , 

Hay tons... 


Total 


Indian  com.. bush ola.. 
Wheat ..do... 

Oats .....do.... 

Barley do.... 

Baokwheat do 

Potatoes do 

Tobacco ponnds . . 

Hay tons.. 

Totftl 


Quantity 

produced  in 

1864. 


1.062,000 

629,000 

32,000 

2,428,000 
205,  000 

atio.oou 

^  842,  000 
1, 029, 760 


1, 280,  000 

171,000 

30,000 

.  Qo;i.ooo 
7n,  000 

7i,  IJOO 

2,  56H,  (HK> 

136. 000 

&85, 058 


ATerftffo 

yield  per 

acre. 


M.7 

13.1 
20.0 
21.7 
17.0 
97.0 
.95 


33.2 

14.7 

9.1 

82.5 

20.  S 

16.8 

05.0 

1.417.0 

.05 


1,099,000 
2;65,  OOU 

8H.  000 
8,  C2.\01iU  i 

•JGri.  000 

;jt  1.(00 

8,  4  m',  UuO 
l*5.>.  238 


1,  041.  000 

10,000 

3U3.  OUO 

717.000 

75.000 

87,  000 

3.  ]54.0m) 

3.7lfl,(»00 

SJU,  133 


sn.2 

16.7 
13.8 
'6a.  0 
2:1 1 

lau 

08.0 
1.0 


84.0 

17.8 
l.%5 
30.4 
2:i.a 
10.2 
U8.0 
1,301.0 
.90 


Nambor  of 

acres  in 

eaob  crop. 


30.  610 

2.  400 
^U,733 

21, 185 

60.228 

1,083.958 


Yaloe  per 

unit  of 
qoMitily. 


Total 
TaloatloiL 


$0  75 
1  25 
90 
43 
73 
55 
46 
IS 


13 


1, 38U,  268 


38,774 

11.618 

3. 313. 

80.588 

8,745 

4.690 

27,034 

06 

615,  851 


785.706 


60.282 

21. 780 

0.354 

103.530 
11.481 
17.862 
85.628 

955,238 


1, 212,  U64 


-.X      I 


67.007 
1.070 

25,  300 

2n,  660 
3,248 
5,3MI 

33,  016 

2,  730 

on,  259 


76 
1  80 

n 

46 

76 
60 
40 

ILOI 

18  00 


OS 
08 

71 
40 
67 
65 
88 
00 


!«■ 


72 
12 
81 
4.'^ 
85 
80 
65 
12. 2i 


1, 041.  Did 
ttt3.4» 
i9K,OuO 

13. 611  dm 


18»348,ltt 


on,  MO 

»I6,M 
8l,40t 

4«6.IW 
17. 7« 
46,  MO 

i,i8i.»e 

16,044 
7.005,754 


I0.862.8S1 


^88130 

62, 4» 

1,450,000 

177,550 

lOS^OSO 

1,823,100 

11.463,8M 


17  60 


16.864,110 


1.397.530 

21.  :m 

31ti.330 

822.  CSO 

(B,7M 

0»,000 

1,O3a.]0<i 

4M.2» 

0,  C27. 5Ji 


890,000 
16,000 

161,000 

20,000 

1,000 

643,000 
60, 657 


763, 574 


80.4 

iLa 

27.4 
24.8 
10.0 
99.0 
LO 


12.818 

1,880 

5,882 

824 

126 

6.406 

60.657 


1, 708, 000 

30,  000 

353.000 

1.112.000 

14,000 

134,000 

2,  555, 000 

0, 481, 000 

450,766 


81.0 
16.5 
12.0 
29.6 
22.2 
12.1 
81.0 

1, 17a  0 

.80 


97.189 


57.000 

2.193 

29, 303 

37,  512 

C32 

11, 087 

31,544 

8,004 

674,707 


78 

78 
4f 
K6 
80 
TO 
17  80 


OS 
100 

72 


17 


42 

73 

70 

CO 

13.4 

00 


li223,7'« 


J04.3W 
lJ.t#' 
76.c?« 

mi 

4S0,!W 
1,5U5.«W*J 


I,  (HiTi,  ifJi 


.■hi,  iM' 
•UA.  \''<^ 
407.  (»*^> 

l,533.l«J<J 
7,««,02^ 
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Table  Bhomng  the  product  of  the  certaU,  potatoes,  Hay,  and  cotton,  <fo. — Continued. 


StaUM. 


w  York. 


r  Jersey., 


nvylvftnia. 


AWftro, 


ryUuid. 


rflnift, 


orthCoioUaa... 


ProduoU. 


Iinliaa  oorn..ba8beU.. 
WL«at do.... 

OakA do 

Harley do 

Buokvboat do. . . . 

I*ot«toe« do 

TolMMoo pounds.. 

lUy tons.. 


Total 


Tndlsn  coni..LuBholB.. 
Whsat do 

**j S  «««•■■.••■••. CIO. •  . • 

(><«tn do.... 

Bail<*y du  .. 

Buck  wheat du  .. 

Potatoes ...do 

Usy tons.. 


Total 


Qoaotlty 

prodnoed  in 

1884. 


22,874,000 

12,720,000 
2,830,000 

41. 145. 000 
7, 957, 000 
4.  240. 000 

as,  904. 000 
8,102,000 
6, 458, 874 


10.  092, 000 
2.  U22,  000 
1,024,000 
2, 735.  000 

4,  <HH) 

4-15.  iMfi 

8, 400,  UOO 

016, 020 


AveraKs 

yield  per 

acre. 


80.1 
10.6 
U.1 
30.0 
22.5 
18.8 
M.O 
1,615.0 
LIO 


32.0 
13.0 

0.0 
21.1 
1117 
12.7 
80.0 

1.20 


Indian  com . .  bushels . . 
Av  heat.  ■■>..•. ..  .do. . . . 

xwyo  •...•■ .. ..  • .  ft  iio. . . . 

vMibS..«.«.  .  ......  110.  .  .  . 

Barley do.... 

Bnckwhat do.... 

Potatoes ^ ...  do ... . 

Tobacco pounds . . 

Ilay tons.. 


Total 


Indian  com.. bushels.. 

Wheat do  ... 

Bj'e.... do 

Buckwheat do.... 

Potatoes do 

Hay tons.. 


4  a,  400.  (M)0 
20. 820, 000 

4.  090,  000 

85,  027,  000 

573.000 

3.  207,  000 
16. 337.  000 
84,  143.  (H'U 

8. 253. 748 


1. 


31.0 
1X6 
]U.  1 
27.9 
21.4 
12.4 
85.0 
314.0 
1.20 


Total 


Indian  com  ..bnshels.. 
Wheat do.... 

,aV^O  ••«««••*••«•«  CIO  •  «  •  • 
v/fV TH  ••««••  •■••*•« CIO •  « *  • 

Barley... do 

Bnokwheat......do.... 

Potatoes do.... 

Tubaoco pounds.. 

Hay tons.. 


8, 975, 000 

1, 007, 000 

7,000 

482,  000 

7.000 

2.1(1,  (M)U 

48,055 


Total 


Indian  com  ..bnshels.. 

Whoat do... 

Bye do... 

Oats do.... 

Barley do... 

Buckwheat do 

Potatoes do... 

Tobacco pounds . 

Hay tonM. 

Cotton bales. 


Total 


Indian  oon.. bushels.. 
Whoat  .••■«..... do. ... 

Rye do  ... 

Oats*  •••••«•*•... do..  ■• 

Barley do.... 

Buckwheat do.... 

Potatoes do.... 

Tobaeco pounds.. 

Hay tons.. 

Cotton bales.. 

Total ....«; 


15, 237. 000 
8, 200,  OOO 

321,000 

1,  080.  OOU 

7.000 

]3.\0U0 

1,412,000 

81,  255.  U0(l 

311, 872 


29, 480, 000 

7, 455. 000 

828,  000 

e,  418, 000 

17,000 

205,000 

2, 061, 000 

00.  763, 000 

360,  380 

18,500 


81, 400,  000 

4, 050.  000 

867,000 

4»  622, 000 

8,000 

40,000 

1,260,000 

84,858,000 

105,888 

404,100 


18.5 
10.6 

7.0 
23. 4 
10.4 
57.0 

1.0 


21.8 
12.8 
11.0 
18.0 

2a  1 

12.7 
70.0 
748.0 
1.10 


15.2 
8.0 
0.3 

ma 

14.4 

12.8 

60.0 

607.0 

1.30 

.29 


12.5 
6.1 
5.6 
7.6 

10.2 
8.7 

oao 

60L0 
L80 

.38 


Nnmber  of 

acres  in 
each  crop. 


753,810 
772,828 
289, 208 

1,371,530 

.354. 085 

308,850 

360.082 

5,886 

4,962,158 


9, 127, 592 


Value  per 

unit  of 

quantity. 


$0  CO 
85 
63 
85 
06 
06 
39 
12 

12  50 


343.  500 

l.'i5, 540 

103,  518 

120,664 

264 

85,026 

40, 114 

514, 100 


1,321.016 

1, 403.  000 

1, 633, 060 

406.241 

1, 253, 868 

20,  720 

268.910 

192,  202 

25,991 

2,711,467 


7,812,038 


214,450 

04,  7tN) 

857 

20,  580 

4;J7 

4,141 

48,655 


883.010 

l08,400 

044,980 
20.294 

110.  000 

252 

It),  670 

20.170 

41,811 

283,520 


1,839.112 


1, 938, 391 
930,200 

61, 845 

621,280 

1.168 

16.587 

84.850 
140. 405 
281,838 

48. 302 


4, 071, 401 


2, 510, 927 

767, 290 

05,561 

617, 040 

268 

6,596 

19,997 

60.600 

81,414 

1,061,048 

6,208,887 


5t 
00 
07 
37 
68 
66 
65 
14  75 


12 


52 

80 

64 

85 

CO 

58 

39 

10.5 

00 


43 
85 
65 
35 
65 
66 
14  00 


48 
83 
65 
35 
70 
70 
60 
7.3 
12  95 


66 

80 
67 
42 
70 
70 
65 
7.4 
12  00 
*9.3 


10 


Total 
Talnation. 


118,604,400 

10, 819, 650 

1. 669. 500 

14, 400. 750 

5. 251, 620 

2,879,440 

13,222.560 

979. 440 

68. 229, 675 


130,  557, 035 

5, 935.  680 
1,  810,  mi 

080.  OMO 

1,011,950 

2,720 

289,250 
1,807,500 
8,099,570 


20. 742, 550 


22.002,320 

17.  905. 200 

3. 617, 600 

12,259,460 

878.180 

1,860,000 

6.871,430 

8,686,016 

89, 044, 976 


106,624,231 


1, 700, 250 
855,  050 

4,  550 
108.700 

3.850 
132, 100 
681, 170 


8,666,630 


7, 313, 760 

6,855.800 

208, 050 

093, 000 

4,900 

94,500 

706,000 

2, 281, 015 

4,038,742 


22, 190, 007 


16, 608, 800 
6,964,000 

219, 700 

1»  686, 560 

11,900 

143,500 
1, 133. 550 
7.882,462 
4,  396,  6(» 

593.  862 


89. 080, 058 


60 

18,  801),  400 

89 

4, 188,  500 

80 

293,  000 

46 

2,126.120 

06 

2,850 

70 

84,800 

66 

098,000 

1L6 

4,008,670 

60 

1,121.883 

*9l8 

17,063,211 

48,961,634 


*Par  Doaad. 
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Table  Bhotoing  the  product  of  the  cereaU,  potatoee,  hay,  and  cotton,  ^o.— Coniinncd. 


SUtes. 


Soath  Carolina. 


QcoTg^n. 


Flortda 


Alabaxoa 


Iflsalasippi 


Looiaiana. 


Tcsfts. 


ArkaoflQBi 


Frodncts. 


Indian  com  ..bnshels. 

Wheat i...ao... 

Rje do... 

0»t8 do... 

Barley do... 

Potatoos. ........do — 

nay tons. 

Cotton bales. 


Total 


Indian  com  ..bnshels. 

Wheat do... 

Ilye do... 

Oats do... 

Barley do... 

Potatoes do. . . 

Hay tons. 

Cotton bales. 


Total 


Indian  com.. bnshels. 

Oats do... 

Potatoes do... 

Hay tons. 

Cotton bales. 


Total 


Indian  com.. bnshels. 

Wheal do... 

Rye do... 

Barley do... 

Potatoes do... 

Hay tons. 

Cotton bales. 


Total 


Indian  com.,  bush  els. 

Wheat do... 

Rye  .............do... 

Potatoes do.. 

Hay tons. 

Cotton bales. 


Total 


Indian  com.. bnshels. 

Rye do... 

Outs do... 

Potatoes do... 

Hay tons. 

Cotton..... bales. 


Total 


Indian  com.. bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Potatoes do... 

Hay tons. 

Cotton bales. 


Total 


Indian  com.. bushels.. 

Wheat do 

Rye do.... 

Oats do.... 

Potatoes do — 

Tobacco pounds . . 

Hay tons.. 

Cotton bales.. 

Total 


Qnantitj 

prod  need  in 

1884. 


13. 320. 000 

1,410.000 

82,000 

3, 545. 000 

18.000 

224,  000 

3,738 

511,800 


30,  025.  000 

3, 130.  000 

145,  000 

C,  270,  000 

22.000 

615,000 

19,  CG8 

807, 400 


3,  837.  000 

494,000 

ISO,  UOO 

274 

57,300 


30, 197,  000 

1,  675,  000 

33.  000 

5, 015, 000 

7,000 

630.  000 

13, 058 

648, 700 


25.510.000 

238,  000 

5.000 

3, 048, 000 

508. 000 

12,  513 

883.200 


11, 007.  000 

8,000 

404,  000 

472,  000 

47,  810 

485, 200 


Avemi^e  |  Nnmber  of  Ivaliie  perl 


yield  per 
aero. 


GO,  200,  000 

9,501,000 

50,000 

10, 527,  000 

124.  000 

5G6,  000 

84.782 

905, 400 


32. 4G5, 000 

1,  885.  000 

28,000 

8. 542.  000 

875.  000 

1,111.000 

32, 170 

631, 400 


9.2 

0.1 

3.8 

0.0 

15.2 

00.0 

L30 

.30 


acres  in 
each  crop. 


1, 444,  020 

231.  GIO 

8, 285 

394,250 

1.212 

3,  725 

2,990 

1,  710. 128 


unit  of 
quantity. 


$68 
L  05 
L  00 

50 
L  00 

80 

70 

*9.3 


12  7 


3,802,220 


10.8 
6.4 
5.4 

a9 

13.0 
67.0 
1.30 
.27 


2, 857, 700 

487,500 

27,085 

702,  614 

1,606 

9,175 

15.129 

2, 958, 930 


9.5 
0.4 
90.0 
1.30 
.21 


7, 039, 799 


70 
05 
20 
57 
03 
04 
13  30 
•9.3 


1 
1 

1 
1 


TntiU 
TaliiMtion. 


$9.or>7.«K 
1,4)>U.0{H} 

171),  •-•90 

47. 473 

22,227.tW6 


34,815.£i9 


21. 647.  S«0 

8,286,900 

8^573,900 

23,  U« 

2UI,  5M 
35,141.278 


64,747.462 


403,  913 

52,  560 

J,0U8 

2U 

268,111 


720,793 


13.0 

6.0 

5.4 

12.4 

10.6 

70.0 

1.20 

.24 


2, 322, 8K5 

278.  450 

C,  O.'jU 

405, 830 

649 

9,081 

10,882 

2,740.941 


5, 774, 777 


13.5 
4.9 
6.4 
&8 

72.0 
1.30 
.37 


12.7 

&0 

11.5 

78.0 

1.30 

.53 


1, 880,  COO 

48,000 

840 

348.  OiO 

8.3U5 

0,  625 

2,392,447 


80 

CO 

1  10 

10  00 

•0.1 


01 
00 


55 
10 
00 
13  40 
*9.2\ 


1 
1 


3, 069,  GOO 

29ti,4t)0 

lUfl.iWO 

5.206 

3,151,500 


6.720.706 


18, 4:».  ITO 

1, 675.  m 

41.250 

2,758,r4) 

7,700 

636^000 

174,877 

28.862.905 


63,576.2S2 


62 

1  00 

1  20 

57 

87 

12  35 

*9.3 


15,816,200 

238,000 

6.000 

l,7:r,360 

520,280 

154,  £» 

39,426,0<S 


865,450 

1. 260 

35,119 

6,055 

36, 777 

922,581 


67 

1  20 

58 

84 

11  00 


•9.2 


7,374.630 

ft.tk'O 

234,320 

31IG,4i!0 

5l'5,010 

21,4*0,432 


1G.1 
10.0 
10.6 
22.0 
15.9 
65.0 
1.20 
.31 


ia5 

7.6 

6.8 

15.  5 

72.0 

508.0 

1.30 

.42 


3, 752. 700 

556. 600 

5,544 

478, 510 

7,836 

8,708 

70,652 

3,186,668 


8,067,218 


1,757,710 

248,450 

4.198 

228,  440 

12, 147 

2,185 

24. 751 

1,259.858 


02 

87 
68 
42 
70 
95 
10  25 
*9.0 


3,537,739 


54 

93 

1  05 

45 

65 

7.5 

12  75 

•9.2 


87,379,J00 

4,83a(r70 

40,120 

4,4S1.340 

86,800 

537,700 

669.016 
45,330,511 


93,503,36! 


17,531.100 
1,753.050 

28,4(1" 

1,503,»"« 

568,750 

83,325 

23, 711, 068 


*  Per  pound. 
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able  Bhomng  the  product  of  the  cereaUf  potatoes,  hay,  and  cotton,  ifc— Continaud. 


SUt68.« 

Products. 

Quantity 
produced  in 

1884. 

Average 

yield  per 

acre. 

ICumber  of 

acres  in 
each  crop. 

Valiioper 

unit  of 

quantity. 

Total 
valuation. 

;8see 

Indian  com.. bushels.. 

"Wheat do.... 

Bye do.... 

Oats do.... 

Barley do.... 

Buckwheat do.... 

Potatoes do.... 

Tobacco ponnds  \ . 

Uay  tons.. 

Cotton bales.. 

Total  ..A. 

C5, 723. 000 

0, 320. 000 

209,000 

7, 680, 000 

48.000 

33.000 

2,390.000 

31, 392.  000 

217,318 

313,800 

20.3 
7.0 
5.8 

13.6 

15.1 
6.2 

62.0 
697.0 
1.20 
>.38 

8. 245. 0S2 

1,336,230 

36.137 

668,896 

3.081 

6.303 

38,  561 

46,048 

181,097 

816, 078 

$45 

75 
70 
42 
72 
68 
60 
7 
12  00 
*9.3 

$29, 57.5, 350 

6,990.000 

146, 300 

8, 226.  600 

33,120 

22.  440 

1. 195,  000 

2,197.440 

2,  G(»7, 793 

14.153,949 

6, 276, 102 

60. 146.  991 

Indinn  com..bn8liels.. 

"Wheat do..-. 

Rye do 

Onljt do.... 

Barley do.... 

Buckwheat do 

Potatoes do  — 

Tobacco ponnds . . 

Uay tons.. 

Total 

Virginia 

11. 000, 000 

3,  318,  000 

1. -VS.  000 

2, 212,  000 

11,000 

2a3,  COO 

1, 893,  000 

2. 343,  000 

260,846 

20.0 
10.6 

8.4 
17.0 
19.7 

&6 

72.0 

666.0 

LIO 

604,116 

316,  426 

18,106 

130, 226 

667 

82.776 

26,294 

4,149 

228,042 

66 
80 
75 
39 
73 
72 
63 
0.6 
10  00 

6. 064,  000 

2,  654.  400 

114.  750 

861.  C80 

8,250 

203,  760 

984.360 

224,028 

2,508,480 

1,850,090 

14.226.588 

« 

Indian  eoni..bTisheUi.. 

Wheat do.... 

Bye '.............  do.... 

Oiitfl do.... 

Barley do 

Buckwheat do 

Potatoes do  ... 

Tobacco pounds . . 

Hay tons.. 

Total 

okr  ...r..,.. 

71.880,000 

13, 426,  000 

846,000 

7, 865. 000 

469.  000 

12.000 

3, 728.  UOO 

208,  mi.  000 

361,  OOO 

22.1 

10.0 

8.8 

18.4 

22.3 

10.2 

73.0 

756.0 

1.30 

8,258,410 

1,272,000 

06.234 

427.  4:K) 

20.694 

1,225 

61.  007 

276. 139 

270,000 

43 

74 
00 
85 
60 
70 
40 
7.5 
0  76 

30.008.400 

'""^  ••••■•••• 

9.  a34.  600 

507.600 

2, 7.'42. 750 

275, 400 

8.400 

1, 491,  200 

15,  651,  900 

3, 422, 230 

6, 673,  099 

04.050.400 

Indian  com  ..bushels.. 
Wheat do 

1 

86, 393.  000 

41, 180.  000 

327,  000 

23.419,000 

OST),  000 

08,000 

12, 090,  000 

29, 349. 000 

3. 185, 000 

30.0 
16.3 

8.9 
28.0 
20.  7 

8.5 

75.0 

816.0 

1.30 

2, 846. 664 

2, 691, 936 

36,809 

a3C,  400 

36,894 

11,500 

161,199 

35,  983 

2. 450,  000 

<1    . 
75 
66 
29 
61 
70 
42 
7.2 
10  00 

,    3.5,011,130 

* 

30.  880.  5O0 
183. 120 

Oats do 

Barley do.... 

Buckwheat do.... 

Potatoes do.... 

Tobacco pounds.. 

Uay tons.. 

Total 

6,791.510 

600.  S-W 

68,600 

5.  077,  800 

2,113  128 

81,  850, 000 

0, 107, 446 

112,585.638 

. 

Indian  com  ..bushels.. 
Wheat do.... 

Jit T 6   •..a.a.a.....QO...> 

Outs...  •>■..'.....  do.... 

imi..  •.•.«••• 

26, 022,  000 

20, 772, 000 

233,000 

19,  900,  QOO 

1, 101,  000 

441,000 

13, 192, 000 

1, 741, 027 

2S.0 
16.6 
10.2 
33.4 
21.6 
13.2 
00.0 
1.40 

029,388 

1, 804, 365 

22,802 

607,864 

50, 857 

83.491 

146,682 

1, 243, 691 

40 
74 
67 
20 
57 
60 
25 
0  76 

10. 408.  800 

22,031,280 

132,  810 

6, 797, 100 

Barley do.... 

Buckwheat do.... 

Potatoes doJ... 

Uav...... ...... .toss. . 

027,670 

264,600 

8,298,000 

10, 976, 013 

Total... 

4, 828, 040 

60. 636, 173 

Indian  oom  ..bushels.. 
Wheat do 

Oats ..do.... 

Barley do 

Buckwheat do. . . . 

Potatoes do 

Tobacco pounds.. 

Uay tons.. 

Total 

iift-_, ■■•■„ 

104, 757, 000 

83, 745,  000 

258,000 

21,  742.  000 

443.000 

80,000 

7, 015,  000 

9, 318,  000 

2, 016, 000 

20.0 
12.6 
10.0 
30.0 
21.6 
9.3 

7a  0 

727.0 
L40 

8,012,312 

2,  708.  010 

25,511 

724,  736 

20,530 

8,566 

92,306 

12,  812 

1, 440,  000 

84 
67 
64 
27 
57 
67 
35 
6.7 
7  30 

86, 617, 380 

22, 600. 160 

138. 240 

5,  870, 340 

262,610 

63,600 

2, 465.  260 

624,  300 

14, 716.  800 

8,644,788 

82, 337. 570 

*PorpoiiBdi 
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Tahlo  Blunting  the  product  of  the  cereaUf  potatoetf  ha)f,  and  ootionf  ^-e. — ContiuQed. 


Rtatoa. 


llUnoin 


WiMoniin. 


HioaMOtn 


Iowa 


Ulsfloori. 


VebratlcA. 


ProilncU. 


Indtnn  con . .  buslieln . 

Wheat do... 

Ujo do — 

Ohm do — 

Itnrley do — 

Itnekwhoait do 

Potatoes do..., 

TolMM'.Od ponnde  •  ■ 

Uay tons.. 


Qanntity 
produced  In 

1884. 


Total 


Indian  coni..ba»bols.. 

Wheat do... 

Kje do 

OatA...... .......do. . . 

ISarlny do 

Ittickwhoat do... 

J'otHtoos do 

Tobiicoo pounds. . 

Hay tonH., 


244,  S44.  C'OO 

42, 874,  000 

4,  KOfl,  UUO 

08,153.000 

WA  000 

148.  UOO 

10,  600,  000 

8.  (M4,  000 

4.  025,  000 


Total 


ImllAn  coni..ba9hel9.. 

Wheat do.... 

Hye do 

Oats do.... 

Parley do 

Duckwhflttt do 

Tolatoea do 

Ilay tons.. 


ToUl 


Indian  com..bashela. 

Wheat do... 

Kyo do... 

OatA do... 

]*arley do — 

BaokWbeat do — 

PotAtoos do 

Hay tons.. 


Total 


Indian  com.. bushels. 

Wheat do  .. 

Itye do  .. 

Oats ...do... 

Barley do 

.Buckwheat do... 

Totatoes do — 

Tobacco pounds. . 

liny tons... 


Total 


Indian  com.. bushels. 


Wheat 

Kye 

OaU 

Barley 

Buckwheat.. 


.do... 
do  .. 
.do  .. 
.do  .. 
.do... 


Potatoes do. 


Uay 


.tons. 


Total 


Indian  oom 

Wheat 

Rye 

Oars 
Btirley. 


•  •  •  •  f 


••••••• 


bushels. 
. . .  .do... 
,...do... 

.do... 

.do. .. 


Bookwheat do. . . 

Potatoes do... 

Hay tons. 

Total 


26. 2(M).  000 
20,  083,  OOO 

2, 408.  000 
45, 940,  000 

7,  l»X»0.  0(K) 
3-J-2.  COO 

9,  8l»0,  000 
14,  Hm,  0<H) 

2, 122,  044 


Avenge 

yield  per 

aero. 


23, 030, 000 

41, 307,  000 

470.  OiU) 

36. 100,  000 

8, 0H7,  000 

08,000 

6,  S79, 000 

2, 730, 000 


2:)2,600r000 

31.270,000 

1,  434,  000 

78,  C50,  000 

4, 951.  000 

210.000 

12, 518,  000 

6. 0C2. 500 


197, 850, 000 

27. 500, 000 

588,000 

SO,  774, 000 

178,000 

70,  000 

6,  CS3.  000 

15, 610. 000 

1, 625,  OOO 


108,500,000 

34,  UOO,  000 

5,  042.  000 

27.410,000 

O.'iO.  000 

21.000 

7, 402. 000 

4, 940.  000 


122, 100,  000 

28,  325,  000 

1,  008,  000 

31,  844,  GOO 

8, 551.  000 

24,000 

4. 309,  COO 

2,667,500 


80.0 
11. G 

ia2 

32.8 

2:j.  :» 

9.7 
79.0 
68&0 
1.40 


24.6 
14.0 
14.2 
33.5 
2;i.  2 

8.9 

90.0 

979.0 

1.30 


33.5 
15.0 
14.8 
85.2 
24.2 
10.8 
9L0 
1.40 


34.  .'i 
12.0 
11.6 
.36.7 
22.3 
10.4 
91.0 
1.40 


83.0 
11.8 
1L7 
26.7 
2L6 
11.7 
85.0 
978.0 
L30 


36.0 
10.5 
17.2 
3'».  0 
2:).  7 
11.7 
87.0 
1.30 


37.7 
14.5 
10.3 
3.17 
21.0 
11.2 
01.0 
1.80 


Nnmbor  of 

acres  in 
each  crop. 


8,  l.'.!,  461 
2,  VM.  900 

30.',  rjn 

2, 9!K),  OKI 

41,770 

15,  :aM 

183, 427 

ft.  736 

2,  875, 000 


Value  per 

unit  o^ 

quantity. 


♦0 


17, 308, 755 


1,00(5,08.5 
1.  4:{4.  .MO 

174.418 
1,871.334 

314.01(1 
31;.  U3-J 

lOH.  085 

II.  a» 

1. 633,  034 


31 
63 
47 
2:1 
51 
07 
34 
7 
6  U 


Total 
rslnatioB. 


$75. 808.  CM 

20, 301.  CJO 

2, 3ul,  la 

22,57^100 

500.  QO 

99  ion 

3.637,6tt 

27G,M4 

25,116.000 


34 

C) 
4.') 
24 
47 

26 

10.2 

20 


6, 154..271 


705.  840 

33 

2,753.816 

50 

32. 069 

39 

1,025.136 

20 

334. 183 

35 

6.349 

S5 

61,310 

27 

1,950,000 

4  43 

6,868,2^)3 


7.  »?0. 0.^2 

2,  805, 771 
128,747 

2,  M.'i.  9?>0 

231.999 

20. 077 

137,  563 

3,750,000 


10. 334. 768 


23 
5^ 
38 
20 
35 
57 
28 
4  20 


5,905.931  20 

2, 334,  706  62 

50. 0:»4  SO 

1, 152.  590  25 

8. 242  GO 

6, 014  tiO 

78. 275  i  33 

16.170  1  7.6 

1, 250. 000  i  6  30 


150.710.299 

8,908,009 
12, 049.  m 

1,110, 600 
lI.025.onQ 

3, 4.m  .^30 

164, 22« 

2,5.V).:uo 

1^464.720 

13. 16!!.  253 


63.608.00 


7,797,900 

aO.  653, 500 

185.640 

7, 230.  cot 

^830,450 

87,400 

1,506,  SO 

uon,9oe 


S2.3SS.120 


58,098.000 

17.198,500 

544, 8» 

l^  730, 000 

1,732.856 

IIS^TOO 

8.606^040 

21,262.500 


118, 191, 910 


51.441.000 

17.050.000 

294,000 

7,6IB.5<0 

106.  «O0 

4100D 

2.105490 

1.20I.5W 

10, 2J7,  .W 


16, 892,  042 

TSW.  000  I 
2. 120.  54)0  I 
20:i.  515  { 
76.'!.  413 

21,613 ; 

1,  799 

&'>.  085 

3.800.000 


22 

45 

3n 

22 
33 
63 
45 
23 


9O.301.>«) 

37.«I7U.0« 

15. 745c  M> 

I.7W.7K 

6.'i.1j  \f^ 

1U3  IJ* 

3.  3:mi,  Wtfl 
20.6Wvd» 


11, 670, 925 

1.950.280  i 
67.  3K5  I 
648.  19:t  I 
168,714  ! 
2.  130 
47.856 
1, 975. 000 

8,094,356 


18 
4> 

:rj 

19 
33 
55 
29 
8  48 


8!^03(:.I9J 

"21, 0'l^.  <'"»' 
11.6ii«.5*' 

4,1.''0.3« 

1,171.«« 

l.\»» 

~49.74:s7» 
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TdbU  iiiowing  ike  product  of  ike  etredli,  poiaiota^  hay^  and  eotioii,  {fu—Costinucd. 


Stetas. 


ifonia. 


son 


rmdik. 


GOte  •••••■ 


ho. 


DtUlA. 


Prodacts. 


Indian  oorn .  .bnahelii. . 
Whoat..... ...... do.... 

OatA do.... 

]larl6y...........do. ... 

Buckwheat do  ... 

rutatoM do.... 

Hay ton*.. 


Total 


IndUn  com  ..bushels.. 

Wheat do.... 

Kye do.... 

Ottts do — 

Barley do.... 

Buckwheat do ... . 

Totatoee do 

Hay tons.. 


Total 


Indian  com.. bushels. 

Wheat do... 

Oats. do... 

Barlny do... 

I'otatooe do... 

Bay tons. 


ToUl 


Indian  com.. bushels. 

Wheat do... 

Bye do... 

\^ttwS  •  «•••■•  ••«««•  CIO  •  •  « 

Barley do... 

Potatoes do... 

flay tons. 


Total 


Indian  oom..bn8hols. 

Wheat tlo... 

Barley do... 

Potatoes do... 

Hay tons. 


Total 


Indian  com  ..bnshols. 

Wheat .....do... 

TJLyft do... 

B;irley do... 

Buckwheat do... 

Potatoes do... 

Hay tons. 


Total 


Indian  com  ..bnshels. 
Wheat do... 

(.IdtJI .  ...•■•>•■.  ..110.  . . 

Barley  •....*•..  ..do... 

Potatoes do... 

Hay..— tons. 


Total 


Indian  com  ..bushels. 
Whoat do... 

Vrftlo  •••■•»••«■*••  CIO*  •  • 

Barley .....do... 

Potatoes  •••.....do... 
Hay .— tons. 

Totia 


Quantity 

pioducedin 

1884. 


4^800,000 

44, 320, 000 

314, 000 

2, 140, 000 

10, 217, 000 

28,  000 

S,  573,  000 

1,805.000 


164,000 

15, 462.  000 

22,000 

5, 470,  000 

1, 238, 000 

9.000 

1,885,000 

625.000 


21,000 
104.000 
251.000 

688,000 
371,000 
105,000 


710,000 

2,84^,000 

33,000 

1,516,000 

1H«,000 

644,000 

81,000 


60,000 

275.  000 

430,  000 

(m.  OOO 

30.  000 


13,  950.000 
22, 3;{n,  000 

J  74,  000 

11.81-j.  (too 

2,  HOu,  (UM) 

11',  U'.H) 

1,342.000 

010,  000 


ATerage 

yield  per 

aoro. 


80.0 
13.2 
10.8 
27.0 
23.6 
23.3 
85.0 
l.fiO 


27.8 
18.0 
16.8 
28.0 
85.0 
16.3 
IIO.O 
1.50 


25.8 
18.8 
81.9 
2A.1 
80.0 
1.30 


28.1 
20.0 
17.6 
3V0 
20.6 
90.0 
1.80 


21.2 
13.4 
10.4 
K».  0 
1.20 


30.0 
14.5 
20.3 
37.  6 
26.  8 
10.5 
03.0 
1.40 


36.  OUO 

1,120.100 

14;  0«0 

1,012.000 

303,  000 

315,  000 

162,000 


21,000 

1.  872,  000 

1, 740,  000 

74,000 

292,000 

160,000 


20.0 
1H.0 
13.0 
30.0 
28.9 
105.0 
L20 


Number  of 

acres  in 
each  crop. 


24.9 
18.0 
33.5 
34.7 
lO&O 
LO 


160,  000 

3, 360.  000 

30.  400 

79.600 

688,048 

1.219 

58,664 

080,000 


Valne  per 

nnit  of 
quantity. 


5, 307, 940 


6,890 

858,934 

1,888 

ia\  350 

84,500 

501 

12,587 

850,  000 


1, 459, 150 


830 

5.515 

7,858 

24.4U7 

4.640 

150.000 


193,  340 


25,  300 

117,  420 

1,872 

43.312 
6.  367 
7,151 

73,000 


274, 422 


2. 850 
20.  550 
22.141 

1,  IfiO 
2.>,  OOO 


71,721 


465,  000 

1.  640,  200 

8,575 

ai.\  0(M) 

106,  750 

1,  100 

14,  128 

440,  000 


2,890,753 


1.  8J0 
50.  400 

1,074 
33,  750 
12.  576 

3.  OOO 
135, 000 


240, 620 


830 

76, 240 

62,  000 

2,139 

2,781 

160.000 

283,890 


$0  60 
72 
IM 
3H 
52 
6U 

10  31 


Total 
ralaation. 


$3,880,000 

31,910.400 

213,  520 

816,620 

8,432,H4i» 

lit.  MM 

3.  34<,  NHI 

1  I.  'ii^-:,  1  Ml 


lil.OiX!,  430 


62 
4M 
65 
30 
47 
60 
30 
10  00 


08 
1  00 

80 

70 

8  30 


65 

60 
60 
40 
57 
60 
13  00 


67 
75 
.W 
75 
13  50 


3 


80 
46 
37 
23 
37 
63 
32 
70 


101.6^0 

7,421.  7nO 

14,  3iK> 

1, 64 1,  001) 

682,  33(1 

5,  4U0 

415.500 

6, 250. 000 


15.431,970 

14.280 
104,000 
145,580 
550,400 
259,  700 
1, 618,  500 


2,002,460 


461,600 

1,814,880 

19,800 

006. 400 

107,160 

386.  400 

1, 138,  800 


4,  034,  940 


40,200 
2«»6,  •-'50 
236  500 

4S.  75(1 
405,  000 


936,  700 


4,185,000 

10,271.800 

0 1.  'Am 

2.  7  Hi.  700 

1,  058.  ivXi 

7.  r.f50 

420.  440 

2, 270,  2i>0 


75 
72 
40 
43 
GO 
55 
U  00 


21.01  '.  lilll 


8tli,  4hO 
.^  (in J 
4n'»,  irm 
217.  >^(Mi 
17;{.  2.*-n 
2,100.000 


3,771.210 


Til 
70 
35 
00 
56 
13  00 


15,  7.50 
000.  400 
COO.  0(10 

44.40U 

103.  520 

1,  050. 000 

8,748,070 
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REP.ORT    OF   THE    COMMISSIONER   OF   AGRICULTURE. 


Tahle  bhoxcing  the  product  of  the  cereals,  potatoes,  hay,  and  cotton,  <f-c. — Contiunod. 


SUtes. 

Products. 

Quantity 

produced  in 

1884. 

ATera^o 

yiold  per 

acre. 

Namber  of 

acres  in 
each  crop. 

Value  per 

unit  of 
quantity. 

Total 

x-aliutioit. 

NowMoxioo 

In  dian  com . .  bushels . . 

Wheat do.-.. 

Oats do 

liarley do — 

Potatoes do 

Hay tons.. 

Total 

053,000 

930,000 

252,000 

62,000 

39.000 

20,000 

20.1 
13.6 
20.0 
19.5 
70.0 
L30 

47,200 
68,450 
12,583 
3,17C 
477 
20,000 

$0  C8 
90 
42 
70 
80 

13  50 

|i646.000 

105.Ht) 
43,403 

50, 4M 
3Jl,0(id 

151,886 

2,009,640 

Indian  com . .  bushels . . 
Wheat do.... 

Vinh 

292,000 
1,  075,  000 
24.  000 
650.000 
302,000 
940,000 
168,000 

21.7 
l&O 
10.3 
24.9 
23.5 
100.0 
L40 

13, 473 
93,100 

2.287 
26.120 
1-2.841 

9.403 
120.000 

70 
82 
GO 
35 
45 
33 
650 

204,400 

1,373.500 
14.400 

« 

Barley ..do 

Potatoes do 

Hay tons.. 

Totia 

227,500 

135,900 

310,200 

1,092,000 

277,224 

3,857,900 

Indian  oora  . .  bushels . . 

Wheat do 

Rye  .•••••■•■•...do.... 
Oats ..•■•••■••••.do.... 

Barley do — 

Potatoes do — 

Hay tons.. 

• 

Total 

Woshinffton 

105,000 

4.118,000 

24.000 

2»  623, 000 

684,000 
1,236,000 

229^600 

32.7 
12.6 
16.9 
34.9 
26.4 

uao 

LSO 

8.210 

326,366 

1.426 

75,100 

25,886 

10,218 

153.000 

75 
60 
65 
35 
45 
90 
935 

7g,750 
2,470,800 

>5»600 
918,  «0 
307,800 
367,100 

605,216 

6LS018S 

Wheat bushels 

Wvomlnff  ••. 

24,000 

75,000 

100,000 

18.500 

16.0 
30.0 
0S.0 
LSO 

2.120 

2,500 

1,150 

15^000 

73 

40 

00 

12  50 

24,830 

30.000 

65^400 

243,190 

' 

On  ts...... ....... do 

i'otatoes... ......  do 

Uay tons.. 

Total 

20,770 

361^979 

Summary  for  each  State,  showing  tkeproduei,  ike  area,  and  the  value  of  eaeik  ercpfor  1881 


Statos  and  Territories. 


Maine 

New  Hampshire ••• 

Vorraoct 

Mj:fo«ach;iftetS9 

Ki  Ovii»  Island... 

lVrj»*l:«v;;  ........... 

Now  Votk 

New  Jt«T>4^»y  . ,..,...,,., 
rt'vJi'sylvAaia.,..,*...  , 
l*»'L«\T.trr  — ..•••••••.• 

No.  h  i'anU":nA..^,..^ 
S^  V.  •  I:  i.\irvliaa,  .••••.,. 
'•*>■  ~*'A  ..«.•>>.•••.•%.. 

■       .,»..■  ■..*....••••..... 

M:v>ijvs.ppi  ..•••.,...., 

!.,>  >»<  ■*♦*  k 

*      —♦^■■-^  «>«■».  ••»•••••••.. 

•^  »  ^..w^SS.  ..•••.  ••••••• 

VvV.u."i**i^ , .^ 

Wo*:  Vir^Liua ..., 

K^i«.:uciA 

O'    tv> 

ltt%LAl»^  ^, 


Con. 

W1U-. 

Buahata. 

Acres. 

Talue. 

Boahela. 

Ac~ 

Tala& 

1.C62.000 

30,610 

♦730.500 

^        629.000 

41,065 

07801 250 

1. 2^0,  OOi? 

3^.774 

977.  rw 

171.000 

11,615 

205,300 

l,c^:i^M\v 

6.\  C^ 

1,23Q,3« 

3^000 

21,780 

383,  £« 

I.IMJ.O)  ' 

57. '97  , 

1,397.520 

uioeo 

1,070 

21, 2M 

.X.-0  lH>v> 

1"  <!3  ' 

3M,  200 

i.:ev<tvo 

57.  iX-O  ' 

1. 14a  200 

36.000 

ii93 

si'oco 

*i  tr4.  v«v 

753.  810 

13. 6M,  44>0 

U^AOC^ 

772.323 

10,8i9ie^ 

10.  99.'.  i\V 

34-\  .VO 

5.  sas.  r<« 

X  0-23, 000 

1&5.SI0 

l,fcl3.ft» 

4:i.uV\C.v 

l,40iUiv» 

2t  f-M  :t-:o 

20,  i^O.  OC»J 

1.S33.060 

n.7e6,-M9 

3, 9:,\  t<\> 

?U.  450 

],7C9.C» 

1.  01X7.  000 

»#.790 

KJ&.M 

!,\2J7.i\'.» 

i*>.  4C») 

T.5i;<,  7da 

8,201.000 

6U.9B0 

6,Ki5.5jO«) 

*.\».  ^N^,  -X*' 

1.  i,i?.  2^1 

1&.  ?CvN  A\) 

7,45&.CCO 

990,200 

S,W4.*<M 

S !.*.>,>. 'VO 

2.5:,>,SC7 

1?.  ?a^.  400 

4. 650.  C»X> 

767.290 

4.i»\:-« 

i;t.  •^\-.  .O' 

l.MA  0-^J 

1?.  Oc'7.  6*»  . 

1,411.  XO 

231.610 

l,4J*)i« 

2>'.  :•■:.-.  •  -.0 

2.  >oT.  7 CO 

2L  &47. 5cC  . 

3vUCs«W 

4S7.500 

3,2*«.>i 

r  "s'"  '  •■«' 

2.  ■>,-:.  s-3 

2>.4:\170 

Ji..  i:c. -.M? 

1,  «rA  c*» 

J7S,4S> 

1.673, 000 

*     25. 5:-...:o 

1.  S*«v  C..».' 

15,  f  :^  ;XC 

2;£Nt)Ci} 

MOOO 

23<i.dO« 

1'   .\'T  ■^■»• 

7. 374.  OX) 
57.  S-J.  St*) 

t ..  •_•.'   0\ 

3l5*:!.C.» 

556^  €0*) 

4.S38.070 

?"-.  -(.r  \  '.*  0 

1.7- Tie 

17.5v>l.  1.0 

1,  .v%\  .v-> 

245. 430 

1.753.050 

*::•'  r.  i  -.♦x' 

s.  •:*  -  vs-j 

2?,  57.\  S.^ 

9.  TJ:-:.  a» 

i,r>\2» 

6^9901^ 

l*..i-.v.    vC 

:^-A  :!5 

«.  CC4.  0«» 

3.3:?.tW 

3! 6,  425 

2.654.400 

T',  <-..    »<» 

?.'::v-.  <i: 

3:.-.>«,ci.4^>0 

13s  4::?.  flC^ 

1,^7^  e»» 

9l,SM.S00 

*wV  ."  >.'.  ■.«^" 

2.  f^-f.  ^y^ 

.^?.  c:Li,i> 

41.  :?e  '.CO 

2.6&1.S36 

30.889.50; 

:^t\ ..  ."v.  v«A' 

*:»,..  Jvvi 

:•;,  4>;^,  >.t,- 

23.  7Ti  COC 

L»i>4.9S5 

22.0S1.2M 

l*k  r^r.  AM 

3L  *ii  ili 

^  617. 3e0 

33.745i.dilil 

2.7^,0X6 

CO0012 

lio»3H«iii 

^U1,M3. 

i^ii^oool 

S^374»0i0 

1    XW^t09 

avMOi 

BEPOET  OP  THE   8TATISTIC1AH.  ilGl 

3 /or  each  Stala,  »bov!\jis  theprodiiei,  tht  area,  <i*d  tht  value,  je. — ContinueU. 


Con. 

™,. 

Botheli. 

Aon». 

Y^^ 

Biulioli. 

Acre.. 

Vb1l.«. 

::::;!::!!!:;;:: 

Stt.2oa.m 

■M.(BU.l)<K> 
»2.  BOO.  099 

usiaiuiouo 

1M,100,U0(I 

4,  »M>.  <WU 

■101,000 

I'l.OOO 

710,000 

su;o<w 

IS.  DM.  000 

ss 

OM.OOO 
JJtOOO 

109,000 

i.oM.ns 

70S,  119 
7.  320,  S5I 
S,  BOS,  931 

M.aoo 

«8s;ooo 

*7.!O0 
3,210 

SS,09§,O0O 
87!  OTo!  000 

si,o;a.oou 

2,860,000 

3i 

*o!200 

*,1B.'>,UQ(I 

27,«iU 

«lo!  UOO 

7*;  700 

20,083,000 
3][27oio00 

27:»o;ooo 

a,mooo 
i,«7c:ooo 

'    34.000 

Iff 

ii7!»so 

1,  54o!  200 
59,100 
70,  -Jlo 

gs 

:: 

ss 

i,7»,sa^ooo 

«.«a»,7» 

MO,  735,  MO 

'"■'"■" 

»,  475,  BBS 

ATtBdMnUm. 

o*u. 

»!.■ 

BubsU. 

-L-^ 

TalB*. 

Bubab. 

^ 

▼.ta.. 

2.4M,000 

9»a,ooo 

li 

3^M7:0M 

iiSs 
■.is 

lis 

r&s 

a,  <  10, 000 

ISE 

76.050,000 
30,774,000 

OT.*io,ooo 
si,B)t.uoo 

5S5S 

■ill! 

]:7jo,coo 

MS,  000 

DM.  000 

ia.733 

11 

I,  371,  ^0 
120,  5«H 

'■lo^SS 

4?ft5io 
KB,  410 

X6.m 

130,  2:5 

xioitoo 

721^730 
2,OB0,0M 

10M,130 

ii.u\m 

'7831*13 
W8,  103 
79, '■■00 

'1:g 

li 

75,100 

s,wo 

7ii,'070 

l*,*uOM.io 

Mil  950 

BSS^OOO 
2,60J,350 
2,120,120 
l!  772, 500 
3, 673, 9WI 

2,158;  250 

1,737,380 

231,320 

i.42i;310 

2,7^1750 

JmjoS 

6,870,310 
2£S75  100 
11,025,000 

lU^S^ 

■Mil  560 

000,400 

2,  710,  700 

is 

Msloso 

32,000 
30.000 
88,000 
303,000 

10,000 

3rj.M0 
2,050,000 

liowlooo 

li 

MS,  000 

1,380 

as 

87,086 

•21,300 

r::::::::;:::::: 

aJ,oob 

6,000 
8,000 
60.  UOO 

ik:m 

200,000 
153,000 
310,000 
027,000 
233,000 

2;i«h;ooo 

'■IS 

311,000 

COM 

5;644 
30;  137 

25;  .111 

"is 
Is 

07,385 
30,400 
];333 

:::"::::;::;;:; 

132,310 
131t.21[l 



291,  OCO 

33,000 

H^ood 

8,  575 
1,071 

24;  000 

fXi 

MCsaSpOM 

21.300,017 

rEU>,.,. 

■■■■■■'■'■'•" 

14.  857,  040 

3f)2 


REPORT   OF   THE   COMMISSIONER   OF   AORICULTUUK. 


Summarjffor  tack  State,  akowiuff  tkeprodueif  tha  area,  and  Ike  talue^  4^ — Coatiniiod. 


SUt«s  and  Tcrritori< 


Dartey. 


BusbeU. 


Matiif^ .-.., 

\i*w  (lAuipnhirft. 

VHimoiit 

•M  <>««.u  hii  etta... 
i;ii>>4i«.'  Ltlaod..., 

C^'iirtiN-ticut , 

Ni  w  \'ork 

New  Jersey...... 

l*i-Dnii\lv:iui*..., 
Doluwiim ........ 

Maryland , 

Virjouia 

Korth  Carolina. . 
South  Carolioa... 

0«orgia 

Alabama 

Texaa 

TeoDemiee ., 

West  Virginia... 

Kontncky 

Ohio 

Hichigan 

Indiana.......... 

Uiinois ., 

WUcondn 

Minneaota 

Iowa 

llisaouri 

B^anaaa 

Nebraska 

CaUfoinia 

Oregon 

Nevada 

Cotonulo.... 

Arlcona , 

Dakota 

Idaho 

Montana 

New  Mexico 

Utah 

Waahington 


365,000 

76.0U0 

265.000 

75,000 

20,000 

14,000 

7.M7,000 

i,UOO 

573,000 


Total. 


7,000 

17,000 

8,000 

18,000 

22,000 

7,000 

124,000 

46.000 

11,CK)0 

450,000 

985,000 

1, 101, 000 

443,000 

982,000 

7.299,000 

8, 087. 000 

4,9ol,0u0 

178. 000 

556.000 

3, 551. 000 

16, 217, 000 

1,239,000 

688.000 

188.  000 

430,  000 

2,860.000 

363.000 

74,000 

02,000 

302,000 

684,000 


▲crea. 


12,  IM 

3,745 

11.481 

3.248 

824 

6^i 

354.0.'i5 

254 

26,729 


Talne. 


61,203,000 


252 

1,163 

268 

1,212 

1,(>G6 

649 

7.636 

3,081 

567 

20,504 

36,894 

50,857 

20. 530 

41,779 

314.  CIO 

334.183 

221,999 

8.242 

21,613 

168.714 

688,048 

34.500 

24,497 

6,307 

22.141 

106,750 

12.  576 

2.139 

3,176 

12.841 

25,806 


$193,450 

57. 760 

177,650 

6:i.750 

17.2<H) 

10.500 

6,251.620 

2.  7--»0 

37tl.  IflO 


Buckv^beaU 


Boaboli^ 


Acrca. 


4.000 

11.900 

8,850 

18.000 

2:<,  100 

7,  7t.0 

86,800 

33,120 

8,250 

275^400 

600.  8o0 

627.570 

252,510 

500,820 

3, 430,  530 

2, 830, 450 

1, 732, 850 

106,800 

183,480 

1, 171, 830 

8,432,840 

582,330 

550,400 

107,160 

236,500 

1,  058. 200 

217,800 

44,400 

43,  400 

135.  900 

307,800 


300. 

77. 
301. 

OT. 

1. 

134, 

4, 249, 

445. 

3,207, 

7, 

135, 

»5, 

49, 


000 
000 
000 
000 
000 
000 
000 
000 

oou 

000 
000 
000 
000 


2, 608, 818     20, 779, 170 


83,000 

283.000 

12,000 

98,000 

441,000 

80,000 

148,000 

322,000 

68.000 

210,000 

70,000 

21,000 

24,000 

28.000 

»,000 


12,000 


11,116,000 


21.  IS5 
4,69<i 

17.  »-C2 
5,3>i^  i 

i2«  : 

1I.W<7  j 

308.350  : 

25.  026  1 
258.  910 

10.679  i 

16.  ^-   . 
5.59G 


5.303 

82,776 

1, 225 

11.500 

33.491 

)(,5C6 

15.3^8 

36,u;{2 

6,349 

20.077 

6,014 

1.790 

2.130 

1,219 

561 


1,100 


879,403 


Valiift 


%\9M 

4£.aN 

1^460 

W 

x:^.4M 

2W.S0 

i,b6u,oev 

UX5»« 


22.440 
203. 7^ 

a  4m 

IHSlD 
37,400 

119.700 
42,009 
13, 2» 

u^aoo 


7,J 


«^54BlO 


Stataa  and  Tarritoriea. 


Maine 

New  Hampshire 

Vonnont 

M;utMachusetta. ........... 

iChodo  Island 

('(umecticnt 

New  York...... 

New  Ji^rwy ., 

reuD»ylvauia... 

Ih'tawure 

31 ni^  IAmU  ................. 

Vir^rinia 

North  Carolina 

Sonth  Carolina • 

Qeor^ia ••••.  ... . 

Florida 

AluliHnm 

MiAMLHsippi 

Louinmua 

T»-xas  

Arkaimas 

iVnooMSAO .....«••.. 

WestVirginta 

K«nLaoky .•••.... 

Ohio 


Potatoes. 


Bushels 


5, 842.  000 

2, 50«,  000 

8, 482. 000 

8, 154, 000 

643,000 

2, 555,  000 

83, 904.  UOO 

3, 450,  OUO 

16, 337,  000 

236.  000 

l,4r2,(»00 

2.061,000 

1, 260,  000 

224.000 

615.  000 

180.  000 

630.000 

698.000 

472,  000 

566,000 

875,000 

2.890,000 

1,893.000 

8,728,000 

11,090,000 


Acres. 


60.228 

27, 034 

85,528 

33,916 

6,496 

31,544 

360,682 

40,114 

192, 202 

4,141 

20, 176 

34.350 

19,997 

3,725 

9,175 

1,998 

9,081 

8,305 

6,055 

8,708 

12, 147 

38,551 

26,29t 

51,067 

161,100 


Talne. 


$2,687,820 

1, 181.  280 

1,323,100 

2,050.100 

450,100 

1, 533. 000 

13, 222. 560 

1,  897.  500 

6.371,430 

•132.  100 

700,  000 

1, 133,  550 

693.  000 

170,  200 

639.600 

198.  000 

■636,000 

520,  2<iO 

396.  480 

637,  700 

568,750 

1, 195,  000 

984,860 

1.491.200 

6,077,800 


Hay. 


Tons. 


1,029. 

585. 

955, 

550, 
69. 

459, 
6,458. 

61 C. 
3,  253. 

3tl, 

366. 

105. 

3. 

19. 

13, 

12, 

47. 

84. 

82, 

217, 

250. 

851, 

8.185, 


760 
058 
238 
133 
657 
766 
374 
920 
748 


872 

:{88 

838 
738 
668 
274 
056 
513 
810 
782 
176 
3X6 
846 
000 
000 


1,  083,  958 

615.  851 

055.238 

611.  259 

60,657 

574,  707 

4, 962, 156 

514, 100 

2.711.457 

48.  e.'W 

283, 520 

281.  K» 

81.414 

2,990 

15,120 

211 

10.882 

9.625 

30,777 

70.  652 

24. 751 

181.007 

228.042 

270.000 

2l.iSO.O0O 


Tsloa 


012,C14.5« 

7,(K«5.T54 

U,4Ca.S5tf 

9,(C7,r« 

i.2o:,oe« 

7.M«i.0i? 
68, 2-:9,  (T75 

9.  <m,  5Ty 
39.<44.1i'T6 

r-*!.  1*" 

4,  <<:»)*.  Tli 

4,  '^>.  'CS 

l.l^i.N'^J 

47. 0 

2lil.5W 

5,2ti0 

174.  an 

1%4,53I 

525.91'J 

41rt.CU 

2.6I»7.;« 

2,508,4® 

a.422.» 

81, 850,000 
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Tiffor  each  StatCj  ihoicing  the  produotj  the  are^t  and  the  valiie,  ^o. — Continued. 


id  Tttxritoriot. 

Potatoes. 

llay. 

Basholft. 

Acrca. 

Yalae. 

Tons. 

Acres. 

Valae. 

.....<•••• <  *>■>•• 

13, 102, 000 

7, 015,  OOO 

10, 690, 000 

0,809,000 

6. 570, 000 

12, 518, 000 

6, 653, 000 

7,403,000 

4, 309, 000 

5. 573, 000 

1.38^000 

871,000 

644,000 

65,000 

1.812,000 

315,000 

292, 000 

33, 000 

940,000 

1, 226, 000 

109,000 

146,582 

02,305 

135, 427 

108,085 

61, 310 

187,563 

78,275 

85,085 

47,356 

58,664 

12.587 

4.640 

7.161 

1,180 

14, 128 

8,000 

2,781 

477 

0,408 

10, 218 

1.150 

$3, 298, 000 

2, 455. 260 

3.687.r.60 

2, 550,  340 

1, 506,  330 

8, 505, 040 

2, 195, 490 

8. 330,  900 

1, 249.  010 

8, 343, 800 

415,500 

259, 700 

886,400 

48,750 

429, 440 

173, 250 

163, 520 

2C.400 

310,  200 

367.800 

65,400 

1. 741, 027 

2,016.000 

4,025,000 

2,122,944 

2, 730. 000 

6,062,500 

1, 625, 000 

4, 910, 000 

2,567,500 

1, 395, 000 

525,000 

105,000 

94,000 

80,000 

616,000 

162, 000 

150,000 

26,000 

168,000 

229,500 

19,500 

1, 243, 591 

1, 440,  000 

2, 875.  000 

1, 63:i,  OW 

1, 950,  000 

3, 750,  000 

1, 250,  000 

3, 800,  000 

1. 975,  000 

930,000 

350.000 

150.000 

78,600 

25,000 

440, 000 

135,000 

150.000 

20,000 

120,  000 

153,000 

15^000 

$16,075,013 
14, 716,  800 
25. 11  »l,  000 
13. 102  2W 

J  2,  093,  SMiU 
21, 262,  500 
10,  2:C,500 
20,  896.  20«) 
8.  934.  9<K) 

14, 382, 450 

A,  250,  000 

1,618,600 

1,138,800 

405,000 

■  •■•••••■a  >■■•■•• 

2,270.200 
2.106.000 

1,950,000 
351,000 

ioo • 

1,002,000 

2,145,825 

243,750 

1 

190,642,000 

8»  220. 980 

75,524,280 

48,470.460 

88,671,593 

396.130.309 

id  Territories. 

• 

Tobacoa 

Cotton. 

Founds. 

Acres. 

Tslno. 

BaIso. 

Acres. 

Tslae. 

MihlTe  .rrrar- 

186,000 

8,715,000 

9,481,000 

8,162,000 

84,148.000 

81,265,000 

90,763,000 

84,858.000 

96 

2,730 

8,064 

5,386 

25,991 

41, 811 

149,496 

60,600 

$16, 048 
453.  230 
1,175.044 
979, 440 
8.58.5.015 
2, 281.  015 
7,382,462 
4. 008, 070 

UUa 

it 

13,500 
404, 100 
511,800 
807,  400 

57,  300 
618, 700 
883, 200 
485, 200 
995,400 
581,400 
818,800 

46,802 
1, 061, 048 
1,716,128 
2, 9r>8.  980 

208,111 
2. 740, 941 
2, 392,  447 

0-22, 581 
8, 186, 608 
1, 259, 858 

815, 678 

$603,868 
17. 063. 211 

iUba 

22.227.086 

85.141.278 

3, 151, 500 

29. 862, 905 

80. 426, 048 

21. 426, 432 

1 

45. 330. 516 

""i  ill,  000 

31,392,000 

2,843,000 

201, 092,  OOO 

29, 349, 000 

9, 818, 000 

3, 944, 000 

14,360,000 

16. 810, 000 

8,672.000 

2,185 
45,048 

4.149 

276, 130 

35,983 

12,  812 

5.736 
14,663 
16,170 

8,610 

83,325 

2,197,440 

224,028 

15, 051. 000 

2,113,128 

624,  3UG 

270,  U80 

1,464,720 

1, 201, 560 

440,640 

28.711.008 

t  «••••*•••••••••• 

14. 153, 949 

AMgk i 

»"■'■  •••••••••••• 

1 ■■«••-««■■«••••• 

Stalee  aod  Tor- 
Inoladiog  Mis- 

30,200 

70,920 

1.  sni  R.ifl 

i\ 

541, 504, 000 

724,668 

44, 160, 151 

5, 082, 000 

17,430,612 

253.  003. 3S6 
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Table  $howing  iJis  average  tfield  per  acre  and  the  price  per  bushel,  pound,  or  ton,  of  fart 

products  for  the  year  1834. 


Com. 

Wheat. 

Eye. 

Oats. 

Barley. 

States  and  TorritoriM. 

Bash, 
els. 

Price 

per 

bushel. 

Ba.ih- 
eU. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bashel. 

i 

Bush- 
els. 

Price 

per 

bushel. 

• 

.Bush. 
eU. 

bu»liel 

^r&tnfi  I.   .       .             

34.7 
33.2 
33.2 
34.0 
80.4 
31.0 
3<t.  1 
32.0 
81.0 
18.5 
21.8 
15.2 
12.5 

0.2 
10.8 

0.5 
13.0 
13.5 
12.7 
16.1 

ia5 

20.3- 

20.0 

22.1 

80.0 

28.0 

2U.  0 

30.0 

24.6 

33.5 

34.5 

33.0 

86.9 

37.7 

30.0 

27.8 

25. 3 

28.1 

21.1 

30.0 

19.8 

25.8 

20.1 

21.7 

32.7 

$0  75 
76 
65 
72 
78 
65 
60 
54 
52 
43 
48 
56 
60 
68 
70 
80 
61 
62 
67 
62 
54 
45 
56 
43 
41 
40 
34 
81 
34 
33 
23 
26 
22 
18 
60 
62 
68 
65 
67 
80 
75 
75 
C8 
70 
75 

15.0 
14.7 
16.8 
17.8 

*"i6.'4 
16.5 
13.0 
13.6 
10.6 
12.8 

ao 

6.1 

ai 
a4 

$1  25 
1  20 
1  C5 
1  12 

ioo"** 

85 

00 

80 

85 

83 

8u 

89 
1  05 
105 

13,3 

0.1 

13.8 

15.5 

11.5 

12.0 

ILl 

9.9 

10.1 

a  2 

ILO 

a3 

5.6 
3.9 
5.4 

$0  00 
88 
71 
81 
75 
72 
63 
67 
64 
65 
65 
67 
80 
1  00 
1  20 

29.0 
32.5 
35.0 
30.4  < 
27.4 
29.6 
30.0 
21.1 
27.9 
23.4 
l&O 
10.3 
7.5 
0.0 

ao 

0.4 
12.4 

a  8 

11.5 
22.0 
15.5 
13.5 
17.0 

]a4 

2a  0 
33.4 
30.0 
32.8 
33.5 
35.2 

3a  7 

26.7 
35.0 
33.7 
27.0 
2a  0 
31.9 
35.0 

$0  43 
45 

40 
45 
47 
42 
35 
37 
35 
35 
35 
42 

2L8 
20.3 
2a  I 
23.1 
24.3 
22.2 
22. 5 
15.7 
21.4 

$0  73 
76 

Now  irampsliire 

Vermont 

67 

MassachusotU 

Uhotlo  Islaud... 

f6 

CoDDecticiit ........... 

7*, 

Nbw  York 

G6 

Kinv  Jernev 

6S 

1  '•■nil  nyl  vanift. ......... 

€6 

Delaware .••...... 

Maryland  .....••...••• 

27.8 
14  fi 

70 

Virginia 

'       70 

North  Carolina ........ 

46  !     11.2 
50  1     14.9 
67   1     13.3 

9j 

South  Carolina 

(I^orjila 

'    1  00 
105 

Florida 

00 
55 
57 
58 
42 
45 
42 
39 
35 
29 
29 
27 

.      2;i 

24 
20 
20 
25 
23 
19 
3S 
80 
6g 
40 

Alabama  .............. 

ao 

5.0 

1  00 
1  00 

&4 

ao 
as 

10.6 

a7 
as 
a& 
a8 
ao 
ia2 

10.0 

ia2 

14.1 
14.8 
U.6 
11.7 
17.2 

ia3 

10.3 

ia4 

1  25 
I  20 
1  20 
68 
05 
1  70 
75 
60 
56 
57 
54 
47 
45 
39 
38 
50 
35 
32 
68 
65 

10.8 

1  10 

AllMiiMlppi ............ 

I^misi  ana. ............. 

.  «      ■    •  •  • 

15.8 

Texan 

10.0 
7.6 
7.0 

ms 

10.6 
1&3 

ia5 

12,5 
11.6 
14.0 
15.0 
12,0 
11.8 

la  5 

14.5 
13.2 

lao 
lao 

20.0 
13.4 
14.5 
l&O 

lao 

13.6 

lao 

12.6 

lao 

87 
93 
75 
80 
74 
75 
74 
67 
63 
60 
50 
55 
62 
45 
42 
72 
48 
1  00 
56 
75 
46 
72 
70 
00 
82 
60 
73 

70 

Arkanaas  ....••.•••... 

Tonneasee.. ........... 

14.9 
19.4 
22.3 

2a  7 

2L6 
21.6 
23.5 
23.2 
24.2 
22.3 
2L6 

2a  7 

2L0 
23.6 
35.9 
2a) 
29.5 
19.4 

2a  8 
2ao 

34.6 

•  las 

23.5 

2a4 

71 

West  Virfcinia 

75 

KontncksT.. ........... 

60 

Ohio 

61 

Micliiiran  .............. 

57 

Indiana................ 

Illinois 

57 
51 

AViscoMiiin ............. 

47 

Minnesota............. 

35 

Iowa 

as 

MiMourl 

ICanMoa 

60 
33 

Nebraska......^....... 

S 

Calilbruia 

5S 

Oregon  ................ 

47 

Kftvada....... ......... 

80 

Colorado.. 

17.  C 

*  60 

57 

Arizona  ............... 

55 

Dakota 

20.3 
13.0 

87 
40 

37.6 
30.0 
33.5 
20.0 
24.9 
34.9 
30.0 

23 
43 

35 
42 
35 
35 
40 

37 

Idaho 

60 

Montana 

60 

New  Mexico........... 

70 

Utah 

10.5 

las 

60 
65 

43 

AVaabineton 

45 

"Wyomlnff  ............. 

Average 

25.6 

35.7 

13.0 

64.5 

12.2 

5L9 

27.4 

28 

23.5 

4S.1 

Eackwheat 

Potatoes. 

Hay. 

Tobacco. 

Colton. 

States  and  Terri- 
tories. 

Baah- 
ela. 

Price 

per 

bashel. 

Bosh- 
els. 

Prico 

per 

bushel. 

Tons. 

Price 
per 
ton. 

Pounds. 

Price 

per 

pound. 

Boles. 

Tri-'f 
pouiiti. 

Maino 

17.0 
16.4 
10.9 
16.1 
.    7.0 
12.1 
13.8 
12.7 
12.4 
10.0 
12.0 
12.4 
&8 

$0  55 
60 
Ci 
80 
HO 
70 

r»6 

05 

58 

55 

70     • 

70 

70 

97 
05 
08 
03 
09 
81 
04 
86 
85 
57 
70 
60 
63 
60 
•7 

$0  46 
46 
88 
05 
70 
60 
39 
55 
39 
56 
50 
55 
55 
80 
104 

.05 

.05 
LOO 

.00 
LOO 

.80 
LIO 
L20 
L20 
LOO 
LIO 
1.30 
L30 
L30 
LM 

$12  25 

13  00 
12  00 
17  60 
17  30 

17  00 
12  50 

14  75 
12  00 
14  00 
12  95 
12  00 
10  GO 
12.70 

18  80 

Oentt, 

Onb. 

New  Hampshire.... 

1,417 

1L8 

Vtumont 

MjiH«.acliu8otU 

i«lioil«»  iMl.ind 

1,361 

12.2 

Ciiiiiiecticiit 

1,176 
1,515 

12.4 
12.0 

^  •«•  York 

Now  «T«»r»»oy  ........ 

I'ooijRylv^anLa 

1,314 

10.5 

Dolaware...... 

Maryland 

748 
667 
601 

7.3 

7.4 

11.5 

•  m 

Virginia 

<M 

9.i 

North  Carolina 

South  Carolina 

.38 
.30 
.S7 

f.3 
f.3 

Georgia...... ....... 

&J 
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showing  the  average  jfield  per  acre  and  the  price  per  bushel ^  pound ^  or  tofi,  of  farm 

produot$for  the  year  18^ — Continaed. 


Buokwheat. 

Potatoea. 

Hay. 

Tobacco. 

Cotton. 

and   Terri- 
toriea. 

Bash- 
ela. 

Price  » 

per 

baaheL 

Boali- 
ela. 

Price 

per 

baaliel. 

Tona. 

Price 
per 
ton. 

Poands. 

Price 
puuud. 

Balca. 

■ 

Price 

p«n' 
poiujil. 

90 
70 
72 
78 
65 
72 
CI 
72 
73 
75 
90 
76 
79 
90 
91 
91 
85 
87 
91 
05 
110 
80 
90 
55 
95 
105 
105 
69 
100 
120 
93 

$1  10 
1  00 
87 
84 
95 
65 
50 
52 
40 
42 
25 
3.5 
34 
26 
27 
28 
33 
45 
29 
60 
30 
70 
CO 
75 
32 
55 
56 
80 
83 
30 
66 

1.30 
1.20 
1.30 
1.30 
1. 20 
1.30 
1.20 
1.10 
1.30 
1.30 
1.40 
1.40 
1.40 
1.30 
1.40 
1.40 
1.30 
1.30 
1.30 
1.50 
1.60 
1.30 
1.30 
1.20 
1.40 
1.20 
1.00 
1.30 
1.40 
1.50 
1.30 

$19  00 
13  40 
12  35 
11  00 
10  25 

Cents. 

.  ..t 
.24 
.37 
.53 
.31 
.42 
.38 

Genu. 
•0. 1 

tA. ........... 

9.3 

in'ol  ....••... 

ii.  8 

na. .■■■■...•. 

9.2 

n  0 

M      ....■■.    ...T 

12  75 
12  00 
10  00 

9  75 
10  00 

9  75 

7  30 
6  24 
6  20 
4  43 
4  20 
6  30 
4  23 
3  48 

10  31 
10  00 

8  30 

12  00  i 

13  50 
3  70 

13  00 

13  00 

13  5iJ 

6  50 

9  35 
12  50 

508 
607 
5tJ5 
756 
816 

7.5 
7.0 
9.0 
7.5 
7.2 

S»  2 

6.2 

&6 

9.8 

8.5 

13.2 

9.3 

9.6 

&0 

10.7 

10.5 

n.6 

11.7 
11.3 
23.0 
16.0 

$0  68 
72 

70 
70 
CO 
67 
67 
51 
55 
57 
60 
G3 
5.5 
60 
60 

9  3 

irginia 

ky •,--. 

J  **"■•' 

Ul. .......... 

727 
GK8 
979 

6.7 

7.0 
10.2 

sin.......... 

Ota 

ri 

078 
>  426 

7.6  ' 

12.0 

1 

' 

ka 

lU 

o ............ 

k............. 

10.0 

63 

\     * 

exico. ....... 

letoQ ........ 

'»*"•*  ..••.«.. 

O  -••••"■"••• 

■»•••'"  ,• 

12.6 

58.9 

85.8 

39.6 

1.26 

8  17 

747.2 

S.2 

.33 

9.2 

.  *  upland  only.  * 

ahle  showing  the  average  cash  value  per  acre  of  farm  prod  ncf  8  for  the  year  1834. 


uid  Ter- 
>ries. 


Cora. 


ampebire 

it    

hnsetta.. 
[•land... 
ticnt . . . . 
ark 


>rwsy. . . 
Ivania. 

re 

nd 


a 

Carolina. 
Carolina. 


i, 


Ippi. 
na.. 


irzinia 

k?r:. 


$26  02 
25  21 
21  55 
24  48 
23  73 
20  16 
18  05 
17  28 
16  U 

7  97 
10  47 

8  52 


50 
27 
68 
60 
93 
8  87 

8  62 

9  96 
9  97 
9  11 


Ul 


n  22 

9  49 
12  30 
11  20 

980 


WTieat. 

Kye. 

OaU. 

Barley. 

Buck- 
wheat 

$18  74 

$11  96 

$12  47 

$15  88 

$9  35 

17  67 

7  97 

14  61 

15  42 

9  85 

17  59 

9  83 

14  01 

15  46 

10  95 

19  89 

12  58 

13  09 

19  63 

12  92 

8  66 

12  86 

20  87 

6  35 

10  42 

8  65 

12  45 

16  61 

8  46 

14  01 

6  98 

10  50 

14  83 

7  72 

11  70 

6  63 

7  81 

10  71 

8  26 

11  67 

644 

9  78 

-   14  15 

7  18 

9  03 

5  31 

8  20 

8  81 

10  63 

7  12 

6  30 

19  44 

8  85 

6  41 

4  24 

4  84 

10  23 

e  65 

6  39 

4  48 

3  44 

10  63 

6  13 

6  89 

3  86 

4  50 

14  85 

6  74 

6  42- 

6  09 
6  64 
6  80 

18  87 

0  02 

6  81 

11  86 

4^5 
'""8*69' 

7  14 
7  62 
7  24 

4  99 
6  67 
9  24 

1108 

706 
523 

7  00 
4  05 

6  98 
667 

10  75 

4  23 

889 

634 

6  62 

14  65 

622 

7  81 

627 

044 

13  37 

6  86 

11  47 

4  97 

8  12 

16  29 

5  97 

12  21 

5  82 

9  70 

12  84 

790 

835 

542 

8  10 

12  30 

626 

Potatoea. 

Ilay. 

$44  C2 

$11  fA 

43  70 

12  35 

37  24 

12  00 

00  45 

15  75 

69  29 

17  30 

48  00 

13  60 

38  66 

13  75 

47  30 

17  70 

33  15 

14  40 

31  91 

14  00 

34  99 

14  21 

33  00 

15  00 

84  66 

13  78 

48  n 

15  88 

6l>  71 

17  29 

99  10 

24  67 

70  04 

16  08 

62  64 

10  06 

65  48 

14  30 

61  75 

12  30 

46  82 

16  57 

31  00 

14  40 

37  44 

11  00 

29  20 

12  68 

31  50 

13  00 

22  50 

13  65 

26  60 

10  22 

Tobacco. 


$107  17 


100  02 


CoU 
tun. 


145  79 
181  85 


137  93 


.51.*" 

57  0.J   ifi  • 


.«....**■• 

1-'   !*. 

n  7r. 

lU  so 

^          . 

l(i  4> 

14  L':j 

88  14 
48  78 
54  21 
50  68 
58  73 


48  73 


18  H2 
17  35 
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Table  showing  the  average  cash  value  per  acre  of  farm  produeia  for  ike  year  1884— ContM. 


Stales  and  Ter- 
ritoi-iea. 

Coi-n. 

Wheat. 

Itye. 

Oats. 

Itarley. 

Buck- 
wheat. 

Potatoes. 

Ilay. 

Tobactti. 

minols 

$0  30 

8  35 

11  00 

7  W 

8  58 

8  12 
6  79 

18  00 
17  26 

17  20 

18  24 
14  11 

9  00 

14  84 
18  98 
13  69 

15  17 
24  63 

$7  31 
8  40 
7  50 
0  Go 
7  30 

7  43 
6  10 
0  50 

8  04 
18  86 

11  20 

10  04 

6  67 

13  58 

12  60 
12  23 

14  75 

7  67 

11  71 

$7  62 
0  37 
5  79 

4  40 

5  87 

6  01 

6  21 

7  03 
10  60 

"i6"58* 

$7  55 
8  04 
7  04 
7  33 

6  07 

7  70 
6  40 

10  36 

8  40 
18  53 
14  00 

$11  09 

10  00 

8  47 

7  81 
12  06 

8  49 
6  95 

12  26 
10  88 
22  47 
IH  83 
10  M 

0  01 
17  32 
20  76 

13  66 

10  68 

11  80 

$6  46 

4  56 

5  80 

5  00 

6  08 

7  35 
6  20 

18  78 
9  63 

""6*87* 

$26  86 

23  40 

24  57 
23  48 
28  05 
39  15 
26  39 
67  00 
33  01 
65  97 
54  03 
41  31 
30  40 

67  76 

68  80 

65  36 
32  00 
36  00 

66  87 

$8  74 
8  06 
6  JO 

5  67 

8  10 

6  60 
4  52 

15  47 
15  00 
10  79 

15  60 

16  !^0 
6  18 

15  60 
18  00 

17  65 

9  10 
14  03 

16  25 

$48  13 
P0K9 

'*'74  81 
>     61  IB 

WUconsin 

Miuncaota 

Iowa 

Hlasouri 

Nebraska 

CaUfomia....^.. 
Oregon  .......... 

Nevada 

Colorado 

Arizona...* .... 

DakoU 

LUho 

7  61 
6  21 

"'i'io' 

10  94 

8  62 

12  80' 

11  71 
841 
8  71 

13  22 

12  00 

"•"••* 

Montana 

New  Mexico.... 
Utah 

Waahingtou.... 
Wvonilnc 

"  J  ^ B  ••••••• 

Ayerage.. 

9  19 

8  38 

0  34 

7  68 

1141 

746 

3t  00 

10  27 

00  91 

use 

A  general  ewm^nary  ahowing  ike  eetiwaied  quaniitieSf  number  of  acret,  and  aggregate  wUu 
'  of  the  crops  of  the  farm  in  1884. 


Products. 


Indian  eom hnsbels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 


Total. 


Hay tons.. 

Tobacco pounds.. 

Cotton bales.. 


Grand  total 


Quantity  pro- 
duced. 


1,795,628,000 

512, 765, 000 

28, 640, 000 

583,  G28, 000 

61, 203, 000 

11.110.000 

100, 642, 000 


8, 183, 532, 000 


48,470.460 

641,604,000 

5, 682, 000 


Number  of 
acrea. 


00,083,780 
89.475.886 

2. 343, 963 
21.3lM),OI7 

2,  C08. 818 
870, 403 

2, 220. 980 


138,513,746 


38,571,503 

724,66ti 

17,  439, 612 


105, 249. 619 


Yalne. 


$640,735,50 

830,861.300 

14,857.040 

161.628.470 

20, 779, 170 

6w&49.e30 

75, 524,  SO 


1,259. 835^  ll« 


396,139,300 

44.160,151 

253, 903,  S» 


I.054,12flbnS 


Table  showing  the  average  yield  and  tXLsh  talue  per  acrey  and  prioe  per  unit  of  quantity  oj 

farm  products  for  the  year  1884. 


l*roduets. 

per  acre. 

ATsrage 

price  per 

unit  of 

quantity. 

ATcrage 

ralue 
per  acre. 

Products. 

ATerage 

yield 
per  acre. 

Arerage 

prtmpar 

unit  of 

quantity. 

peracn^ 

Indian  corn. bushels. 

Wheat do.... 

liyH do 

Oil  (4...... do.... 

Ilnrley do.... 

• 

25.8 
13.0 
12.2 
27.4 
23.5 

$0  3.1 7 
64.5 
51.9 
28.0 
48.7 

$9  19 

8  38 

6  84 

7  M 
1141 

Buckwheat  bushels. 

Potatoes do  .. 

Hay tons.. 

Tobacco . . .  pounds . . 
Cotton bales.. 

12.6 
85.8 
1.26 
747.2 
.33 

$0  58.9 
8  17 
•«l2 

•4  01 

ion 

•0  01 

use 

^PstrpooAd. 
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PAEM  ANIMALS. 

k^wUg  the  t$HmaM  numb0r  of  animaU  an  farwi$f  lotat  value  qf  each  Und,  and 

average  ^rioe,  Januarjff  ItStib. 


m  And  TenltoriM. 


mpshirft....... 

naetto 

lUuid 

iout « 

••7: 

ruxam 

0 ..... 

d 

iroltna 

iTOUll* « 

k .••••.••.• 

?pl 

a... • 

« 

M ............. 

rginift 

y 

1 

Ui 

a 

A... 

xico 

:ton 

ff 

til 


Horses. 


STvmlMr. 


89, 

40, 
77 
02, 
9, 
47, 
C35, 

574 
22, 
125, 
229, 
141 
02, 
105, 
28, 
120 
122 
111 
933 
106, 
282 
129 
371 
738 
420 
016 
1,U38, 
388, 
318 
917 
715, 
533 
310, 
205; 
149, 
40 
98, 

a 

117 
29, 

105 
17 
50 
73 
18 


894 
138 
G40 
043 
807 
459 
142 
843 
G58 
109 
244 
285 
167 
167 
776 
602 
924 
700 
856 
510 
209 
945 
040 
878 
902 
245 
8.-)G 
375 
922 
655 
908 
730 
404 
381 
225 
333 
500 
700 
801 
936 
545 
000 
096 
936 
824 
785 


411.564,572 


ArwtLgt 
price. 


$89  19 
86  74 
81  56 

104  08 

105  17 
09  28 

lUO  30 
103  70 

97  14 

98  92 
84  19 


73 
77 
95 


57 
71 
IB 


82  59 
88  32 

71  03 

73  80 

58  99 
40  55 
60  13 
70  20 
69  03 
68  40 
80  04 
85  37 
77  32 
75  55 
77  13 
80  00 

74  35 

59  19 

74  48 

75  48 
02  05 

55  83 

60  75 

56  U5 
62  00 

72  35 
50  50 
55  81 

37  eg 


44 


5» 
70 


45  89 


73  70 


Tslae. 


$7,973,051 

4, 263, 230 

6. 333, 052 

6, 457, 435 

1.081,402 

4,711.780 

63, 742, 851 

0,310,719 

55,822,278 

2, 187, 022 

10, 544, 202 

10, 868, 497 

10. 970, 088 

5, 917, 055 

8, 736, 040 

2, 522, 500 

8,589,232 

8, 993, 910 

0,506,385 

87, 854. 074 

9, 909.  659 

19, 802, 739 

8. 007,  G31 

25, 436, 455 

59, 141, 716 

35, 876, 310 

47. 695, 300 

78, 449, 23t 

20. 997, 554 

25, 798, 309 

08, 240, 400 

42. 304, 414 

39, 727, 030 

23, 427,  558 

10,457,211 

8,  337,  201 

2. 460,  740 

5,551,875 

4.17,  052 

8,  f>3;i,  G70 

1,  000,  203 
5,  8('i0,  U50 

078.  209 

2,  2C0,  708 
4,  783,  057 

802,  044 


852, 282, 947 


Hales. 


Number. 


304 


5,107 

9.314 

23,909 

4,021 

12,967 

34,342 

84,696 

70,416 

148,843 

11.558 

131,038 

144, 020 

75. 830 

104.  033 

100,838 

183,537 

6.349 

116, 061 

21,817 

6, 71S 

64,399 

125, 730 

8,091 

10,  050 

4'J,  027 

100,860 

75, 824 

27,454 

31,651 

2,940 

1,434 

7,560 

1,129 

4,840 

9r.5 

2,8<)0 

10,488 

3,247 

061 


1,972,509 


ATemj^e 
price. 


$80  43 


111  67 
121  35 
lit  35 
113  59 

112  29 
89  02 

84  47 

101  21 
95  62 

100  37 
86  49 

91  60 

85  13 
57  60 
09  04 

76  38 

77  09 
76  40 
89  01 

102  10 
85  03 
84  70 

92  37 
98  52 
89  60 
70  95 
91  50 

93  60 
84  30 
67  70 
80  31 
75  22 
70  00 

94  55 

78  00 
75  65 
49  18 
02  76 
83  08 


Yslud. 


$20,275 


870,299 

1,130.254 

2, 062. 207 

456, 745 

1. 450, 064 

3, 057. 125 

7. 230, 294 

7, 126, 702 

13,764.208 

1,160.070 

11, 838, 477 

38, 260, 208 

0, 455, 408 

0.448.801 

7,376,096 

14.018,566 

480.444 

8;  877, 606 

1. 941, 931 

683,808 

4,058,186 

10, 649, 331 

747, 860 

990.120 

4. 895. 701 

13, 907,  043 

6,  937, 890 

2,509,094 

8,669,749 

199,444 

115, 105 

CG8,GG3 

79  030 

457,  022 

71,490 

211,540 

515, 800 

20:i,  782 

80,  705 


82  38  I  102,497  097 


»  and  Territories. 


mpshire 

usetts.. 
ftland... 
icnt .... 

tk 

se^  ..... 

ranlft... 
s. ...... 

d 


Hilch  cows. 


Xamber. 


163, 716 

90,109 

225, 711 

103, 431 

22, 101 

121,000 

1, 541, 122 

107,857 

893, 195 

28,309 

128,493 

247,807 

241,869 


Aversgo 
piice. 


$32  00 

32  43 
20  00 
35  00 
30  60 
34  67 

33  00 
38  75 

34  05 

33  50 

34  00 
24  31 
17  00 


Yalao. 


$5,  238, 913 
3, 11G,815 
5, 808,  480 
5,  720,  085 
800,  087 
4, 195,  278 

60.  857,  020 
0, 504, 459 

30,  413, 290 

051, 367 

4, 368,  702 

0, 024, 188 

4,103,273 


Oxen  and  otber  oettle. 


Kumbcr. 


187,030 

138,  948 
180,410 
107, 300 

13,  024 
108, 902 
877, 181 

09,  0'17 
875,994 

20,  005 

139.  592 
432. 452 
427.  898 


Arorago 
price. 


$31 
31 


19 
4'i 


28  38 
82  18 
37  38 
84  30 
35  97 
35  07 
30  55 
30  96 
27  74 
20  78 
11  91 


Value. 


$.\8n:i.  n'.o 
4,  mick  :m 

6,  Vm,  'JiKJ 

8.453,21)4 

480.  8:17 

3,745.140 

81,  552.  201 
2, 495,  000 

26,701.617 

823, 091 

3, 872, 282 

8, 08(J,  353 

5,096,265 
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Table  ihotoing  the  eaiimated  number  of  animals  on  farmSf  ^o. — ^Continnod. 


States  and  Territoriee. 


Sonth  Carolina  . . 

Georgia 

Flonda 

Alabama 

MistiiiwippL 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan.— .•••. 

Indiana ..••. 

nilnoU 

Wisconsin 

Minnesotft 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona •«.. 

Dakota 

Idaho 

Montana 

NewMezioo 

Utah 

Washington 

Wyoming 

Inoian  Territory. 


Total 


Milch  cows. 


Nnmhex'. 


141,896 

844. 458 

46,975 

282,465 

272, 081 

148,848 

700, 876 

268,062 

320, 017 

164,606 

304, 720 

783,560 

416, 200 

530,033 

019,004 

548,716 

864,496 

1, 150, 182 

688,056 

637,472 

286,209 

231, 743 

68,897 

16,350 

48,719 

13,188 

108,590 

20,621 

23,000 

17,580 

40, 012 

61, 108 

5,666 


18,904,722 


Average 

price. 


$18  50 

17  50 
14  67 

in  00 

10  83 

18  20 
24  00 
20  22 
23  51 

29  00 
33  21 
33  47 
35  00 

33  34 

34  86 

30  44 

29  83 

30  00 

27  00 
81  00 

80  00 
88  50 

28  00 
40  00 
40  00 

81  00 

29  00 
40  00 
40  00 
27  00 
84  00 
33  50 
88  00 


Valne. 


$2, 625, 076 

0,028,015 

680, 123 

4.519.440 

4.  579, 123 

2.  700, 034 

10,821,024 

5,420,214 

7,  523,  GOO 

4, 773,  .574 

10,119,751 

20, 225.  753 

14,  5G7, 000 

17.671,300 

32,  036.  479 

10,  702,  915 

10, 872,  910 

84, 505, 400 

18,577,512 

16, 661,  632 

8, 386, 270 

8, 922, 106 

1,929,116 

654,000 

1, 1M8, 7(50 

408.  828 

8,140,110 

824,840 

920,000 

474, 600 

1, 3G0, 408 

1, 712,  lis 

215, 808 


29  70 


412, 903, 093 


Oxen  and  other  cattle 


Number. 


Average 

price. 


Value 


210,880 

610.811 

56r».  00 ) 

432,  OW 

410.294 

258, 023 

4, 234, 923 

420, 294 

466,084 

289, 519 

503,877 

1, 017, 820 

501,628 

876,896 

1, 471, 191 

710, 053 

439, 897 

2, 014, 481 

1,  821, 731 

1,423,104 

1, 605. 350 

015, 595 

551, 668 

240,196 

MO,  816 

217,210 

419, 430 

223,178 

615,000 

059,881 

145, 398 

253, 414 

914, 940 

570,000 


$10  90 
10  75 
8  80 
10  07 
10  46 
12  65 
12  77 
12  63 
16  03 

23  37 
26  90 
29  40 
28  19 
28  08 
28  67 

24  87 

24  53 

26  23 
22  50 

25  81 

26  14 
80  88 

27  04 

27  57 
26  88 
21  00 

26  33 

27  00 

28  17 
18  83 

24  49 
27  64 

25  21 
25  00 


29,866,578 


23  25 


$2,377,005 
6,5tifi.-2IK 
5,(K?i.ISi 
4.'J99.2« 
4,354.43S 
3,2G3,9D1 

66,7M.73r. 
5,421,%: 

7,4n,in 

6,7G8,0J0 
13,554,291 
29,923,9(K 
14,140,893 
24.623,216 
42.179.«6 
17,653.018 
10.790,C73 
52,639,9U 
29, 738,  M? 
36,730,314 
39,349,849 
18,701,776 
14,017,103 

6,622,9)4 
22,643,054 

4,561,410 
11,001,649 

6, 025,806 
17.8H5S0 
18,074.559 

8,560,797 

6,879,022 
23,06,637 
14,250.000 


694,382,913 


States  and  Territories. 


Maine 

New  Hampshire 

Vermont 

Massachusetts.. 
lUiode  Island... 
Connecticut  .... 

Now  York 

Now  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

Xorth  Carolina  . 
Snuth  Carolina.. 

(leorgia 

riorlda 

Alabama 

Mississippi 

li^iuiaiana 

Texas 

Arkansas 

Tennessee 

West  Virginia.. 

Kentnoky 

Ohio 

Mi('hig«i....... 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 


Sheep. 


Number. 


648,874 

201,299 

885,892 

67,950 

20, 866 

59,410 

1,607,685 

119, 348 

1, 486, 851 

22, 510 

172, 022 

477, 450 

488,350 

117, 641 

632,547 

•  07, 951 

343, 925 

281,  738 

121,  234 

7, 658, 401 

225,  020 

635, 553 

637, 665 

050. 761 

4, 900, 035 

2, 364, 174 

1,122,182 

1,003,101 

1, 282. 947 

272, 708 

473, 303 


Ayerage 
price. 


$2  84 
2  54 


2 
3 


06 
51 
8  79 
8  68 
8  47 
8  99 
8  10 
46 
C5 
62 
37 
76 
49 
76 
47 
52 
08 
95 
64 
79 
23 
66 
50 
69 
38 
2  41 
2  19 
2  56 
2  48 


Valae. 


$1, 283, 195 

511.299 

1, 142, 240 

238, 536 

70, 082 

218,602 

5, 890, 967 

47C,  199 

4, 609. 238 

77, 916 

027, 880 

1, 25C.  910 

669, 040 

207, 048 

793,495 

172. 304 

505, 570 

428, 242 

203, 673 

14,738,099 

869,033 

1, 137, 610 

1. 421, 093 

2. 529, 024 

12. 260, 0^8 

6,  359,  'J28 

2,  670,  793 

2,  C^r>4,  373 

2, 809,  6.'>4 

693, 132 

1,171,311 


Komber. 


71,416 

54,404 

74.115 

81,701 

14,840 

62,406 

736,796 

206,163 

1,114,536 

44.431 

300. 142 

795,687 

1.432,509 

567,181 

1,697,937 

807,328 

1, 351, 152 

1. 224, 868 

503,874 

2,233,081 

1. 659, 181 

2,  021,  568 

416. 133 

2, 052, 665 

2, 467, 128 

849, 174 

2,801,211 

4.  090, 681 

1, 066, 934 

431,902 

4,800,998 


ATerage 
prioe. 


$8  79 

10  13 
838 

12  42 

11  24 
9  03 

8  53 

9  70 
8  40 
6  20 


6 

4 
4 
4 


29 
30 
04 
14 
8  46 

2  72 

3  39 
3  25 
8  33 
3  64 
8  36 


02 
18 
73 
39 
07 
5  G3 
5  24 
5  92 

5  24 

6  67 


Tahe. 


$ar,7ff 

551,113 

619,001 

1,014.720 

166;  8DS 

619,068 

6,284.870 

1,999,SH 

0,4^411 

364,334 
1.944,5ftl 

3,421.4^ 
5,787,3M 
2,348tl20 
5,528,ft» 
83^10: 
4,580.405 

3,979.201 
1.877.700 

8,128.415 
5,674.«« 
8,120.7(3 
1,739,4^6 

9.709,lt5 
13.297.«2 

5,154,4f< 
U770,81S 
21.435.1« 

6,316,249 

25741, 556 
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TahU  $havDing  the  eiiimated  number  of  animaU  an  farms,  fo. — Continned. 


Suu«  and  Territories. 


lesoori.... 

uQsas 

»bra«ks ... 
iifornlA.. 

egon 

*vada 

loraclo.... 
izona  .... 

koU 

Lho , 

•ntana.... 
w  Mexico 

ah 

u&hington 
roming... 

Total. 


Sheep. 

Hogs. 

Kamber. 

Average 
price. 

Yalue. 

Number. 

Average 
price. 

Value. 

1. 338, 623 

$1  79 

$2,396,135 

4, 210, 193 

$4  02 

$16. 924, 976 

838, 143 

1  93 

1, 617, 616 

2, 208, 911 

6  19 

13, 673, 159 

373.894 

2  11 

788, 916 

1, 679. 200 

6  25 

10, 495,  000 

5,892,911 

1  89 

11,137,602 

97H,  605 

5  80 

5,  676, 257 

2, 519, 950 

1  61 

4, 057, 120 

187. 843 

3  76 

706, 290 

423,885 

1  92 

813,859 

14,256 

0  73 

95,943 

1, 185, 942 

1  86 

2, 205, 852 

14,193 
9,853 

8  03 

126, 743 

853.335 

1  90 

1, 621,  337 

0  30 

62,  074 

183, 820 

2  39 

489,  330 

177,  990 

5  78 

1, 028, 782 

191, 250 

2  30 

439, 875 

20,762 

9  00 

240,858 

625,000 

2  46 

1, 537, 500 

19,298 

0  80 

189, 120 

5, 410, 944 

1  64 

8, 873,  948 

24,088 

7  10 

177,  415 

620,730 

2  12 

1,315,948 

26.  242 

0  28 

243, 526 

533,871 

2  38 

1, 270,  623 

63,599 

7  70 

489,  712 

609,060 

2  08 

1, 268, 717 

50,360,243 

2  14 

107, 960, 650 

45, 142, 657 

5  02 

226,401,683 

TLe  returns  of  farm  animals  are  made  in  January  of  each  year,  in 

liich  average  prices  by  counties  are  returned,  and  changes  in  num- 

irs  by  carefully  estimated  percentages,  which  are  consolidated  into 

rgregates  of  numbers  and  averages  of  prices  for  each  State  and  Ter- 

tory. 

For  prices  and  numbers,  as  returned  in  January,  ISSG,  see  tables  in 

^nnection  with  the  crops  of  1885,  at  the  close  of  this  report. 


MAEKET  PEIOES  OF  CATTLE.    • 

Prices  of  beeves  in  Chicago. 

The  price  of  beef  cattle  reached  the  highest  point  in  1882,  when,  on 
B  1st  of  June,  in  Chicago,  "  extra  beeves''  sold  at  from  $9.15  to  $9.40 
'^  cental  of  live  weight,  and  "choice"  were  quoted  at  $8.65  to  $8.90. 
^  January  1, 1879,  when  the  upward  course  of  meat  values  began,  the 
rujes  for  the  same  grades  were,  respectively,  $4.60  to  $5.00  and  $4.10 
*4.35. 

Xho  following  table  presents  the  record  of  prices  on  the  1st  day  of 
•Unary,  for  the  last  eleven  years : 


Years. 

Extra. 

Choice. 

Good. 

Medium. 

S 

$5  25  to  $5  75 
5  00         5>50 
4  50         4  90 
4  10         4  35 
4  GO         4  75 

4  85          5  40 

5  85          6  35 

5  80          6  10 

6  30          G  40 
6  25          G  60 
4  30          5  00 

$4  SO  to  $5  10 
4  50          4  80 
4  00         4  40 
8  CO         4  00 

$4  00  to  $4  50 
3  80          4  40 

•  -- 

. 

8.," ■ 

$5  15  to  $5  40 

4  60          5  00 

5  00          5  25' 
5  75          6  25 
0  50          6  83 
G  25          0  50 
7  00   •      7  25 
G  65          G  85 
5  17          5  70 

3  50          3  85 

a.       

3  00          3  50 

'^!!".;r.™"r.ii".'"i;;ii;iii; 

*3  50          4  40 

17 

*3  75          4  65 

2.  ";; * 

4  50         6  15 

5  40          5  70 
0  00          6  25 
5  75          6  10 
3  85          4  55 

3.     

4  40          5  00 

♦.,. 

4  50          5  00 

G.     

!0. 

5  00  5  50 
3  50          4  15 



1 

*  Good  to  mediam  indndes  two  grades. 


The  price  on  January  1, 1884,  was  higher  than  at  the  beginning  of  any 
Wier  year  in  the  series.  There  was  little  variation  during  1884,  the 
^tremes  being  $7.50  in  February  and  $6.00  in  May  for  "extra." 

24  AO— ^85 
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Price  of  Chicago  beeves,  1885. 


MontbA. 

Juitiftry....... 

ITebmuy.... .< 

Haroh 

April 

May 

June 

July mm* 

August • ..., 

fioptomber 

October 

KoYomber 

Dooembor 


XztiA. 


16  66  to  16  86 
6  50 
5  75 

5  00 

6  40 
6  75 
600 
625 
600 
580 
6  00 
6  75 


6  60 
6  SO 
75 
76 
85 
20 
00 
00 
05 
80 
00 


Choioe. 


18  26  10 
600 


4 
5 
5 
6 
4 
5 
5 
6 
5 


76 
60 
60 
00 
25 
80 
80 
10 
86 


16  60 
6  40 
5  75 


5 
5 
6 
6 
5 
6 
5 
6 
6 


00 

60 

66 

70 

50 

80 

871 

55 

70 


Good. 


$5  75  to 
6  40 
75 
75 
26 
25 


4 
4 

5 
6 
4 

4 
6 
5 
4 
4 


00 
00 
00 
20 
40 


16 
5 
5 
5 
5 
6 
5 
5 
6 
5 
5 
6 


10 
00 
25 
00 
40 
40 
26 
00 
40 
50 
00 
20 


Mediam. 


$5  00  to  $5  SO 


35 
25 
25 
65 
M 


800 
400 
800 
4  00 
880 
8  40 


525 
500 
4  73 
510 
$1S 
4» 
435 
4  75 
4  75 
400 
4M 


IThe  movement  to  which  these  prices  refer  is  as  follows : 


Oattio... muttbor.. 

CalvM ......M. do..... 

Hogs... J«... •■«.•■■•■••.•■■•.•■••..•.•«•••••■.■•.••...••.••••••....... do..... 

Bhoep •«. .w. • do 

HoriM ..— ^ do..... 


Bocoipfs. 


1,006^618 

66.500 

6,037,535 

1,003,608 

19,356 


Shipmente. 


744,  W 

83;  no 

1,717,411 

260,277 

11,963 


IHoeB  of  oaHU  in  JCewmm  City,  1866. 


Months. 

KatiTO  oows. 

• 

KstlTO  steers. 

NetiTesUppsc& 

Jftnnary .^ 

IS  60  to  $8  60 
260        850 
8  26        8  75 
866        426 
800        4  OO 
866        4  86 
260        4  00 
225        400 
200        8  66 
200        300 
200        280 
225        325 

08  60  to  $4  25 

4  00 

425        4  35 

4  10        4  80 

860        4  56 

440        465 

325        400 

4  15        4  25 

305 

2  50 

3  80        4  80 

845        385 

f4  35  to|530 
4  70         5  15 

March  . .•.....■■.......••..•.....•••... ■■•..4. ••.... 

4  321  5  10 
4  16         5  05 

Anril mmm 

Miiy //.v7,v//rr/,-./.v.'xV,""- --"r^7^  ^'^^^ 

4  60         485 

June ^. 

July 

4  65         51T| 

5  00         550 

August  ......................  ....■..••.•.•••••••.... 

4  50         485 

fi«n  4tinb6r  ..•.•.......■..•■••.....•-■•••^.•.••r ...... 

4  25         530 

Ootobor  ...••.•• ..•..........•.••••••.•••••••••. 

4  25         571 

NoTombor.. .••..••••.......  •••..•..••••..•••.•••■••. 

4  35         4  W 

D^flflmbiiT. .......................................... 

3  75         4  50 

SWINE  BRBEDnrG  IS  AMERICA. 


The  swine-breeding  industry  is  a  veiy  important  branch  of  American 
agricolture.  The  numbers  in  sammer  are  in  recent  years  aboat  43,000,000 
to  45,000,000.  gr  fonr-flfths  as  many  as  the  inhabitants  of  the  TTnited 
States,  and  tne  number  annually  slaughtered  are  now  about  28,000,000, 
which  is  less  by  1,000,000  or  2,000,000  than  four  years  ago.  The  expor- 
tation has  declined  to  the  extent  of  2,000,000  in  that  time. 

While  the  numbers  are  about  80  ta  100  of  the  population  iu  tlii^ 
country,  the  enumeration  in  Europe  gives  only  about  15  to  100  of  popa* 
lation.  This  shows  how  relatively  small  is  the  European  consumptiou, 
how  easily  the  supply  may  become  a  glut,  and  how  seriously  an  increase 
of  production  in  those  countries  may  affect  the  demand  for  American 
pork* 
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\  following  table  bIiowb  the  nnmbers  of  swine  in  Enropoaa  coun- 


liuhkV. 


lUa,  Ss,c. 


1880 
1880 
1880 
1881 
1880 
1883 
1884 
1884 
1884 
1875 
1881 


•wlBO. 


1,711,041 

4, 100. 127 

646.875 

527,417 

6,666.620 

9,205.791 

2,084,891 

1,806,195 

16,619 

179,602 

1,168,016 


CeuitrlM. 


Nethttrbndt 

Portugal , 

BoomaniA 

RuMi*  in  Sorope 

SenrlA , 

Bmin 

nnUnd  ....••..•. 

flwedm  ......... 

ITorwAy ......... 

Switserland..... 


Tears. 


1882 
1682 
1873 
1877 
1882 
1878 
1880 
1882 
1876 
1876 


Bwloe. 


403,018 

H71.0K5 

b;«7,  «H'0 

10.  H39,  OUa 

1.  087.  940 

2,848,603 

154.338 

430.648 

101. 020 

834,515 


)  extraordinary  increase  of  oar  exportation  in  the  last  half  of  the 
6  from  1871  to  1880  was  dne  to  the  harvest  failures  of  that  period 
rope  and  the  unlfortnly  large  corn  crops  of  this  country.  The  re- 
ras  a  greater  agi^regate  value  of  exports  in  five  years  than  in  the 
rears  from  1821  to  1870.    The  exhibit  is  as  follows : 

Valu49  of  expart$  of  hog$  and  "hog  produoU,  iy  deoadm,  1821  to  1881. 


mn. 

DoUan. 

Taan. 

DoUan. 

Tean. 

DoUact. 

1,854.116 
1,867.899 
1,291,823 
1, 489. 051 
1.832.679 
1, 802. 428 
1,655.696 
1,496,880 
1,403.629 
1.815,245 

1841,. ._„ 

3,621,687 
2,629.408 
2, 110, 020 
8,236.470 
2, 991. 288 
8,883.884 
6.630,842 
9, 008, 272 
9,245,885 
7,650,287 

1861... 

13,180,711 
34,298.808 
88.844,988 
29,408.992 
26.485.048 
17,044,885 
18,663,614 
18,190.928 
18,848,986 
16,490,400 

1842 

1862 

1848 

1863 

1844 

1864 

1845 

1866 

1846.. — . 

1866 

1847 

1867 

1848 

1868 

1849 

1869* 

I860 

1870 '.. 

_ j_  ■•■■■• 

Total 

Total 

ii 

16.077.898 

49,903,888 

313,965,715 

1851 

1871 

],  601, 644 
1.928.196 
2, 151. 558 
1.796.001 
1,778,732 
1.383.344 
1,290.706 
1,812.846 
1,777.230 
1,894,894 

4, 808, 016 

8,705,470 

6,202,024 

11,061,016 

11. 607, 166 

12,770,  648 

12,467,029 

9, 430, 272 

8,438.069 

10. 829, 516 

28,053,418 
45,074,672 
62,062,889 
60,126,470 
67, 028, 845 
68,508,005 
82, 070, 071 
86. 047. 238 
79.438,030 
86, 269, 331 

1862 

1873 

1858 

1873 

1854 

1874 

1855 

1875 

1856 

1876 

1857 

1877 

1858 

1878 

ISciO... 

1879 

« 

Total 

1880 

Total 

il 

16,821,741 

80,439,424 

661,364,076 

*Kot  ineliidinf  hogs  i  Ure  antwala  not  baing  loparatoly  glTen. 

the  first  twenty  years  in  this  long  period  the  advance  was  slow, 
;h  the  aggregate  value  in  no  year  fell  below  $1,000,000.  A  marked 
oration  is  observed  in  the  latter  part  of  the  third  decade,  followed 
temporary  retrograde,  and  that  by  a  few  years  of  larger  exporta 
n  the  fonrth.  In  the  last  twenty  years,  however,  the  development 
portation  has  been  phenomenal. 

)  average  annual  exportation  for  twenty-five  years.  Including  hogs 
pork  productSi  has  been  630,000,000  pounds.  K  200  pounds  be 
I  as  the  average  cured  product  of  a  hog,  as  it  is  very  nearly,  the 
>ge  requirement  of  hogs  for  exportation  nas  been  2,660,000.    The 
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aimiial  home  oonsomption  of  pork  products  daring  tho  same  period  has 
averaged  3,000)000,000  pounds,  as  an  investigation  of  the  most  compre- 
hensive data  relating  to  the  subject  shows.  This  makes  tho  avcrngc 
production  of  twenty-five  years  3,630,000,000,  of  which  the  exportation 
has  been  15  per  cent.  The  present  consumption,  at  70  ])onnds  for  each 
iDhabitant,  is  about  4,000,000,000.  To  avoid  error,  as  to  the  unmber 
slaughtered,  it  should  be  observed  that  the  average  weights  of  lioj:s 
slaughtered  by  fanners  is  much  less  than  that  of  the  packers.  The 
average  weight  of  all  swine  slaughtered  is  estimated  at  about  175 
pounds. 

In  the  table  of  products  exported  during  tho  last  twenty-five  years 
the  fluctuation  in  prices  is  remarkable.  As  a  rule,  the  lower  the'price 
the  larger  the  quantity  exported. 

Quantitif  of  produoU  exiporied. 


Yean 

ended 

June  30— 

LlTVhOgB. 

Baoon  and  hams. 

I^fihL 

Pork. 

Knmber. 

Price 

per 

head. 

Ponnda. 

Price 

per 

pound. 

Pounds. 

Price 

per 

ponod. 

rounds. 

Prke 
poBnd. 

1861...... 

1868.^.. 

1868 

1864.^.... 

1865 

1866 

1867 

1868 

J800* 

468 

8,806 
0,467 
0,199 
1,400 
951 
8.677 
1,899 

17  06 
7  18 

10  18 
9  45 
9  12 

16  25 

11  21 
13  19 

60,264,267 

141,212,786 

218.243.609 

110,886,446 

45.090.712 

87,588,930 

25,618,226 

43,650,004 

49,228,165 

38,068,256 

71,446,854 

246, 208, 143 

80S,  381, 737 

847,405,405 

250, 280. 549 

827,730,173 

460.057,146 

502,814,351 

732,249,576 

759,773,100 

746, 044, 545 

468, 026, 640 

840,258,670 

880,400,868 

400,127,119 

<kfU». 

9.6 

7.8 

8.6 

11.1 

22.0 

10l7 

12.8 

12.5 

1&2 

15l7 

11.4 

8.6 

ao 

0.6 

1L4 

12.1 

10.8 

8.7 

7.0 

6.7 

8.2 

10.0 

11.2 

10.2 

0.3 

47,908,911 

118,578,807 

155,330,506 

07,100,765 

44,342,295 

80,110.451 

45, 608, 03t 

64, 555. 462 

41,887,545 

85, 808, 530 

80,037,207 

109, 651, 660 

230, 534, 207 

205.527,471 

106,800,303 

108,405,839 

234,741,233 

342, 607, 920 

826,058,686 

374.070.286 

878,142,406 

250,867,740 

224, 718, 474 

265,004,710 

283,216,339 

OenU.' 

9.9 

K4 

10.1 

11.6 

20.5 

19.8 

14.5 

14.6 

17.8 

16.6 

18.2 

10.1 

0.2 

0.4 

13.7 

18.8 

10.9 

8.8 

7.0 

7.4 

0.3 

11.6 

11.8 

0.5 

8.0 

81.297,400 
61,830,400 
65, 570, 400 
63,510,400 
41,710,200 
80,056,788 
27, 374, 877 
28,600,133 
24,439,832 
24.639,831 
39, 250, 750 
S7. 168, 518 
04,147,461 
70.482.379 
56,152.331 
64. 105, 118 
69,671,804 
71,889,255 
84,401.676 
05,049,780 
107,028,086 
80,447,466 
62,116.302 
too,  363. 313 
:71, 649, 365 

&I 

6.4 
&C 

ft! 
U4 
lil 

111 

ai 
lis 

1870 

1871 

1872 

1878 . 

1874 

1875 

1876 

1877 

1878 

1879.^.  •• 
1880...... 

1881...... 

1883 

1884 

1885 

'"ii'oM 

8,770 
66^110 
00,720 
158,681 
64,879 
68,044 
65,107 
20,284 
75,129 
83,434 
77,456 
86,868 
16,139 
46.882 
65,025 

15  74 
7  00 
977 
790 

10  25 

1188 
985 

10  74 
9  13 
032 
5  05 
7  89 

14  01 

16  00 
18  53 
10  53 

no 
11.1 

7.S 
7.1 
&! 

10.1 

10.0 

SLO 

at 

1. 1 
to 

7.0 

7.2 

Total.. 

983;  888 

7,189,809,845 

4,412,934,653 

1.444, 933,  OSS 

*  Animals  not  separately  onnmerated  in  1869. 
t  Not  including  185,417  pounds  of  fresh  pork. 
X  Not  inolading  424,103  pounds  of  treeih.  iiork. 


THE  WHEAT  DISTEIBUTIOK 

The  wheat  crop  of  1884  was  about  five  times  as  large  as  the  crop  of 
1850.  The  production  of  wheat  has  increased  during  this  period  nearly 
twice  as  fast  as  ]K)pulation.  It  has  been  stimulated  by  three  prominent 
causes :  (1)  The  possession  of  large  areas  of  fresh  lands,  easily  brought 
into  oidtivation :  (2)  the  extension  of  railroad  construction ;  (3)  (more 
recently)  a  period  of  several  years  of  poor  crops  in  Western  Europe.  Ou 
the  return  of  accustomed  European  yields  the  dcimand  fen  off,  oar  ex 
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Ttation  dedined  in  consoqnence,  fhe  markets  were  surfeited,  prices 
;ro  reduced,  and  fanners  wcmdered  what  was  the  matter  with  the  wheat 
ide. 

The  expected  has  arrived.  The  prediction  has  been  folfilled.  Wheat 
bs  in  1885  at  the  lowest  figure  in  England  for  one  hundred  and  twenty- 
e  yexurs.  Ten  years  ago  tiie  formers  were  told,  in  Department  reports, 
at  overproduction  and  low  prices  were  inevitable,  unless  more  proiui- 
nee  should  be  given  to  other  crops.  Eighteen  years  ago,  in  the  stu- 
itical  report  for  October,  it  was  said  of  the  Korthwest :  ^'  Cattle  are 
^li  in  price,  horses  very  high,  milk  is  scarce,  and  butter  sometimes 
iknown,  while  straw-stacks  are  burning,  and  the  wheat  at  the  mercy 
speculators  atid  the  railroads,  and  bringing  high  prices  only  under 
o  curse  of  Gk)d  upon  foreign  wneat  fidds,  and  when  foreign  nations 
o  in  danger  of  fominei  and  even  tiien  but  a  moiely  of  the  supply  comes 
>ixi  this  country." 

How  mucht  From  1826  to  1860  the  average  export  in  wheat  and  flour 
IS  8,688,012  bushels  annually.  For  eight  years  after  that  date,  under 
e  stimulns  of  the  premium  on  gold,  the  average  rose  to  36,669,085 
Lshels.  Then  the  deficient  European  harvests  of  later  years  gave  ex- 
se  for  enlarged  breadth  of  our  wheat  fields,  till  the  exportation  reached 
;6y321^14  bushels  in  1880-^81,  the  largest  year's  shipment,  followed  in 
e  last  four  years  by  a  greatly  reducra  movement,  an  average  reduo- 
>n  of  68,000,000  bushels,  and  the  demoralization  of  prices,  farmers  still 
ilarging  the  area  of  wheat*  heedless  of  the  warning  from  Europe. 
The  main  factor  in  recent  lieavy  exportation  has  been  a  series  of  par- 
il  crop  fedlures  in  Western  Europe.  When  a  period  of  larger  yield 
me,  it  ushered  in  an  era  of  reduced  importation.  There  are  two  pos- 
ble  avenues  of  relief  to  our  grain-growers :  a  famine  in  Europe,  or  a 
duction  of  acreage.  If  they  wait  for  the  former  low  prices  may  con- 
une  some  years  longer. 

The  exportation  of  eight  years  past,  1,118,288,472  bushels,  is  nearly 
le  same  as  for  the  entire  fifty-one  preceding  years,  which  equaled 
136,108,673  bushels,  and  yet,  so  variable  is  the  demand,  that  the  annual 
dpments  have  difEered  90,000,000  bushels  in  two  years.  The  effect  of 
ds  uncertainty  is  disastxous  to  all  calculations  of  price  and  profit ;  it 
anomalous,  in  producing  high  prices  for  some  of  our  heaviest  crops 
id  low  prices  for  some  of  the  worst  yields  on  record. 
Eight  years  ago,  as  a  result  of  careful  and  repeated  investigation  and 
jisHjBiB  of  local  distribution,  the  estimated  average  consumption  was 
xed  at  4J  bushels  per  annum.  The  amount  used  for  seed  was  also 
btainod  by  investigation  by  counties,  and  added  to  the  consumption  for 
read.  A  third  element  in  the  distribution  was  the  quantity  exported. 
hese  three  items  made  an  aggregate  only  10,000,000  bushels  less  than 
le  estimate  of  the  year  1877.  It  is  a  bold  test  of  the  accuracy  of  these 
fita  concerning  distribution,  as  sJso  of  the  verity  of  our  annual  csti- 
ates  of  production,  to  apply  the  same  methods  and  ratios  to  the  com- 
irison  of  production  and  distribution  of  the  subsequent  years  of  .the 
mod.  It  can  scarcely  be  possible  that  error,  if  one  exists,  either  in 
le  rate  of  consumption,  or  the  annual  estimate  of  production,  will  fail 
>  discover  itself  in  eight  years,  if  indeed  it  should  not  be  apparent  in  a 
ngle  year.  The  estimates  are  made  in  advance  of  the  distributiou,  and 
ithont  any  knowledge  of  what  the  exportation  will  be,  and  by  methods 
utircly  disconnected  with  the  facts  of  distribution. 
The  following  table  shows  how  the  movement  of  wheat  tallies  with 
a  assumed  pioduotioni  the  Ibod  supply  being  calculated  at  the  above 
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rate,  except  for  the  year  1881,  when  a  fourth  of  a  bushel  was  deduced 
for  lessened  consumption  under  scarcity  and  high  prices : 


Yoan. 

Prodvottoiu 

Vorlbod. 

• 

Bzportation. 

Total  dtnUiW 
Uvn. 

1S77*  

BuikOt. 

864.104,146 

420,122,400 

450,470,606 

408,640,868 

888,280,000 

604,185^470 

421,088,160 

612,703.000 

BiMlMt. 

223,802,883 

228,877,078 

286^  182, 108 

242,086.666 

285,240,812 

255,500,000 

250,500,000 

263^000.000 

ButhsU. 

40,018»808 
48.162,840 
63,145,076 
56,568.630 
65.216.678 
62,770,812 
64.688,880 
56,286,280 

Buthdt. 
00,167,050 
147, 687. 640 
180,304,180 
186,rai.214 
121, 8n,  380 
147,811,816 
111.884,182 
182,570^867 

1S78 

4:'4.7a<.K 

1.S71) 

4g'j.«:u.3'5i 

1S80 

4M4,ll7l,%-i;( 

1881 ^... 

41-i.3S7.7:i 
4a6,(Wl.6-> 

1883 

4*i5, 717,871 

1884 

452,8H,IM 

ToUl.... 

8, 568, 661, 530 

1,045,608,031 

416,720,267 

1.118.280.256 

3.480,70&45l 

^v«ng«.....«  ..•••. . 

445»457,682 

248,212,866 

68,000,094 

1881 7061157 

435,MI^S5r 

*It  tfaenld  be  imd«nitood  i;h«t  the  eiporUtion  AffoiM  here  glTea  ere  thoee  of  1877-78,  flrain  Jalj 
1, 1877.  to  0'Qiie  30, 1878.  theie  exporte  helng  derlTed  almoat  eonrely  tnaa  the  crop  herveeted  !b  ISn. 
So  witn  other  yeere,  Inexperionoed  hendlert  of  these  flgaree  fVeqaently  oonfate  these  feeta.  Fa 
Instaaee,  H  has  beon  repeatedly  stated  that  186,821.214  bnshels  was  the  quantity  eiported  ftom  tk« 
very  snuill  erup  of  1881,  883,280,000  bnahela.  when,  in  fiMt,  the  export  from  that  crop  wae  121,88MN 
bnthela,  a  redaotion  of  60.000,000  boahela. 

The  total  distribution  of  eight  years  on  this  basis  is  only  83,000,000 
less  than  the  aggregate  of  the  annual  estimates  for  the  same  period. 
The  minimum  surplus  on  hand  at  the  end  of  a  crop  year,  visible  and  in- 
visible, is  rarely  less  than  50,000,000,  and  the  maximum  is  seldom  much 
over  100,000,000.  The  surplus  in  1886  is  much  laiger  than  that  on  hand 
at  the  commencement  of  the  period  in  1877,  probably  as  much  as 
100,000,000,  or  50,000,000  more  than  at  the  beginning  or  the  ported  of 
eight  years,  aocounting  for  all  of  the  difference  between  production  and 
distribution  except  33,000,000  bushels,  a  barely  sufficient  allowance  for 
losses  by  fire^  shipwreck,  and  a  small  amount  fed  or  used  in  manu&ctores. 
If  consumption,  therefore,  requires  a  barrel  of  flour  per  annum  to  each 
inhabitant,  as  an  average,  though  the  quantily  varies  bx  different  parts  of 
the  country,  there  is  not  a  bushel  of  excess  in  these  estimates  of  prodao- 
tion.  Not  a  bushel  is  allowed  for  spirits  or  other  manufacturing  uses^ 
or  for  feeding  of  domestic  animals.  The  estimates  are  thei^efore  con- 
servative, too  low  rather  than  too  high:  and  any  lower  estimates  would 
utterly  fail  to  account  for  the  facts  of  distribution. 

PBODUOTION  Ain>  BXPOBTATION. 

The  production  of  ten  years,  1870  to  1879,  inclusive,  averaged  31^- 
152,728  bushelSj  includ'ng  flour  as  wheat  The  increase  was  abnor- 
mally  rapid  during  this  period,  under  the  pressure  of  the  exceptional 
European  demand  of  its  later  years.  The  average  annual  exportation 
was  84,592,377  bushels,  the  last  year  of  the  period  showing  nearly 
double  the  annual  average  for  the  ten  years.  During  the  succcedinjr 
five  years,  1880  to  1884,  iDcliisive,  the  average  exportation  was  larger 
by  48.G  per  cent.,  the  volume  reaching  the  high  figure  of  140,025,()iH 
bushels.  The  production  for  this  period  averages  4(33,973,098  busbeKs. 
The  accompanying  diagram  illustrates  this  great  advance. 

BFFSOT  OP  PBODUOT  ON  PRIOB. 

Diagram  lY  illustraties  the  operation  of  the  law  of  supply  and  de- 
mand, by  comparing  the  yield  per  acre  (which  represents  substantially 
the  supply)  with  the  farm  value  per  bushel  of  the  crop  of  each  year 
from  1880  to  1885,  inclusive.  It  is  curious  as  well  as  suggestive.  As 
the  supply  is  increased  the  price  falls,  with  prompt  obedience  to  the 
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EFFECT  OF  QUANTITY  UPON  PRICES.        PUTE  IV. 
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change  in  quantity.  A  glance  at  the  diagram  ahows  clearly  this  fact, 
in  the  case  of  wheat  very  strikingly,  as  a  ver^  low  yitf  d  is  instantly  re- 
sponded to  by  a  high  valuation.  But  there  is  a  Grossing  of  lines  and 
twisting  of  figures  for  two  or  three  years  past  that  demand  explana- 
tion. It  is  due  to  the  fact  that  the  changes  in  the  world's  supply,  in 
the  great  international  wheat  pool,  do  not  correspond  with  the  annual 
variations  of  our  crops.  Thus  our  crop  of  1886  was  y^  small,  while 
the  aggregate  supply  of  the  world  was  large.  STo  such  iiregularities 
occur  with  com  or  oats,  because  the  foreign  demand  is  smaJl  and  for- 
eign competition  almost  moperative.  We  make  our  own  prices  for  com 
and  oats,  while  Liverpool  has  much  to  do  with  tiie  price  of  wheat. 
The  figures  on  which  the  diagram  is  based  are  as  follows : 


1880.. 
1881.. 
1882.. 
188S., 
1884.. 
1886., 


Con. 


37.6 
18.6 
84.6 
22.7 
25.8 

a&6 


88l6 
63.6 
48.4 
414 
8&7 
88.0 


Wheftt 


18.1 
10.8 
18.6 
It.  6 
18.0 
10.4 


8B.1 
llOlS 
88.8 
81.0 
616 
77.1 


Ofttt. 


2&8 
24.7 
2&4 
28.1 
37.4 
87.8 


8&0 
46.4 

87.6 
83.0 

8ao 

8&0 


INOBBABB  OF  WHEAT  TCELD. 

The  following  statement  is  i^om  a  letter  of  the  Statistician  to  Pro£  J.  P. 
Soberts,  of  Oomell  University,  in  response  to  inquiries  on  this  subject: 

In  iMponse  to  vonr  inqoixies  I  may  give  a  few  fiMts  tending  to  show  the  increase 
of  rate  of  yield  ox  wheat,  the  piinoipal  food-grain  of  oonntries  of  high  dyilLEation.  ae 
the  reaolt  of  proffresaiye  and  eoientiflc  affricmture.  It  is  a  very  Bignifioant  iaot  that 
the  countries  of  nigh  natural  fertili^  of  virgin  soils  show  the. lowest  rates  of  yield, 
while  the  soils  of  oonntries,  long  cnmvated  under  systematlo  and  enlightuied  meth- 
ods, givo  much  higher  returns.  Thus  in  Australasia  the  rate  of  yield  is  about  13 
buBJiels  per  acre,  as  in  this  ooontry.    In  India  the  average  is  about  9  bushels. 

Coming  to  Europe,  the  average  of  Kassia  may  be  said  to  be  6  to  7  bushels,  produced 
Vy  careless  cultivation  in  the  rich  soils  of  the  black-earth  belt  and  in  other  sections. 
Tftio  averaffe  of  the  vallev  of  the  Danube  differs  little  ficom  the  average  yield  of  this 
fwnntiTv  ^^^  average  of  Portugal  is  usually  placed  at  about  13  bushels. 

In  1S73,  when  a  series  of  good  wheat  seasons  had  been  enjoyed  in  Europe,  an  inter- 
national st'atiBtical  commission  fixed  upon  the  following  average  rates  or  yield  for 
^hoae  oonntries  of  Europe  that  foriiished  statisical  data  to  determine  them : 


Creat  Britain 39.9 

Saxe-Altenburg *...••••.•  38.7 

BelKiiUQ 37.9 

Saxony »  37.0 

HoUand 84.8 

Iforway 33.3 

Denmark • ••••  19. 5 

Finland 17.8 


Saze-Weimar 17.3 

France • 17. 1 

Baden 16.9 

Wurtemberg.. • 16.6 

Ronniani^ 13. 8 

Portugal 13.2 

Hungary 13. 6 


In  the  thirteenth  century,  according  to  J.  E.  Thorold  Bogers,  the  rate  of  yield, 
wliile  variable  and  not  accurately  determined,  wae  not  thougnt  to  exceed  a  quarter 
of  8  bushels.  Arthur  Toung,  in  1770,  made  the  average  in  England  33  bushels  per 
acre,  and  Sir  James  Caird.  in  1650,  36)  bushels.  Though  the  yield  is  given  in  the 
above  table  of  the  commission  at  29.U  bushels,  Sir  James  Caird,  in  1868,  thought  33 
bushels  near  the  real  average.  Thore  was  a  large  yield  fbr  several  years  afterward, 
but  after  1873  there  was  a  period  of  low  yield,  scarcely  equal  to  the  average  of  Ire- 
land, 34  bushels. 

In  France,  according  to  Alexander  Moreau  de  Jonnes,  in  his  StatUlique  A$  VAgri^ 
ndiur§  9f  Fronts,  the  average  viold  was  8  hectoliters  per  hectare,  or  a  little  more 
thao  9  bushels  per  acre.  In  1873,  over  11  bushels;  iu  1840,  14  bushels.  It  may  be 
ssinmed  that  the  yield  per  acre  in  France  is  now  very  nearly  4qu\Aa  t^^  xa^  Vii^ 
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linndred  years  ago.  It  is  not  macli  ovor  half  a  centnry  since  the  average  rate  ot  France 
passed  the  present  yield  in  this  country.. 

Evidence  from  Rossia  is  not  very  explicit,  thoagh  its  tenor  is  favorable  to  gradual 
increase  of  rate  of  yield.  It  has  conditions  much  like  our  own,  largo  areas  of  new 
and  cheap  lands,  which  tend  to  prevent  rapid  change  of  rate,  whilo  the  eltMnentH  ot 
improvement  are  in  active  movement  locally.  As  to  this  couDtry,  the  avcraj^e  bos 
not  materially  increased  for  the  whole  area,  becaose  that  area  is  geographically 
changing.  It  is  shifting  from  east  to  west  and  to  northwest,  taking  in  fresh  prairie 
lands  and  giving  np  to  grass  and  other  crops  a  part  of  the  more  eastern  acreage.  Yet, 
on  the  whole,  it  is  not  so  much  abandonment  of  older  areas  as  the  taking  np  of  Trest- 
em  lands  in  the  increase  of  breadth.  This  change  perpetuates  substantial! v  tbe 
original  conditions,  and  keeps  the  average  nearly  the  same,  viz,  about  12  bushels  per 
acre  for  a  series  of  years  throughout  the  entire  breadth  in  wheat. 

I  find  no  evidence  that  the  yield  is  decreasing  in  this  country.  In  a  given  field  in 
the  spring- wheat  region,  i;he  rate  will  increase  for  a  year  or  two  after  breaking,  then 
begin  to  decline,  not  jfrom  soil  exhaustion,  but  from  preoccupation  of  the  sou  with 
weeds.  Yet  there  is  evidence  that  the  rate  of  yield  is  increasing  in  Western  New  York, 
Sonthem  Michigan,  and  the  wheat  counties  of  Ohio, -Indiana,  and  Illinois,  and  in 
Maryland,  where  some  semblance  of  rotation  exists  and  cultivation  has  some  pretenae 
of  a  scientific  basis.  In  those  re^ons  the  average  is  already  about  the  same  as  in 
France,  and  is  20  to  50  per  cent,  nigher  than  the  general  average.  In  1879  the  sreai 
above  mentioned  averaged  about  lo  bushels  per  aore^  while  spring  wheat,  grown  year 
after  year  amid  weeds  and  without  any  real  cultivation  of  the  soil,  only  produced  11 
bushels  per  acre. 

THE  POTATOES  OF  THE  WOELD, 

The  importance  of  potatoes  as  an  article  of  food,  and  the  relation  of 
their  production  as  well  as  their  consumption  to  grain  production,  make 
it  all  the  more  desirable  to  treat  of  the  statistics  of  this  farm  product, 
since,  on  account  of  the  present  excellent  means  of  transportation,  it  is 
beginning  to  be  a  considerable  factor  in  international  commerce.  Ab 
may  be  seen  in  the  following  table,  the  import  of  potatoes  is  already  a 
Large  item  in  the  food  supply  of  England,  of  Switzerland,  and  of  tbe 
United  SStates.  On  the  other  hand,  the  export  from  Germany  and 
Prance  is  always  quite  large,  and  of  late  years  rapidly  on  the  increase. 

This  table  is  given  on  the  authority  of  the  eminent  statistician,  Dr« 
F.  X.  Yon  Keumann-Spallart : 


Coan  tries. 


Grflrmnny 

RtinMa 

tYance 

Austria 

United  StaUw 

Ireland 

(ireat  Britain 

Reigium.......^... 

Uuneary 

Sweden 

Spain 

Ntjtlierlands... 

Italy 

Norway 

Finland 

Denmark 

Australian  colonlea. 
Dortusal 


Total. 


Ayerage  of  put  yens. 


ICetriotonB. 


21,863,000 

12, 110, 000 

11, 295,  M8 

7,208,910 

4,693,910 

8. 589, 750 

2. 772, 825 

2,270,600 

1. 081, 314 

1. 606,  000 

1, 585, 200 

1, 491, 641 

704,  988 

630, 412 

380.600 

302.309 

292,967 

280,602 


74,720,506 


HUlioM 

of  heo- 

toUtett. 


252.75 

140. 00 

130.60 

83.34 

53.11 

41.50 

32.05 

26w85 

19.42 

18.57 

18.33 

17.24 

&14 

7.29 

4.40t 

4.19 

8.89 

3.24 


863.90 


1881 
1881 
1882 
1882 
1881 


1878 
1881 
1882 
1882 

1881 
1876-'81 
1875 
1881 
1881 
1881 
(t) 


WXWMflt  PfffihlTf^ 


MMzIo  tens. 


} 


25^491,099 

14,782,420 

•,687.854 

7,4631,407 

6,311,668 

6^688,800 

2,904,200 

8,604,714 

1,580,000 

1.585,200 

1,973.650 

704.362 

618,688 

388,103 

36L833 

370.598 

280.092 


81,976,020 


xnikM 


i.] 
4.3 


KOTB.— 1  metric  ton=S,20i.6  ponnda.    1  liectoliter=2.8375  baaliola. 

According  to  the  figures  for  areas  in  potato  culture,  the  latter  has  of 
lato  years  been  considerably  expanded  in  almost  all  countries. 


REPORT   OP   THE   STATISTICIAN. 


377 
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A  BALANCE-SHEET. 


Exports  of  the  products  of  domestic  agricullurey  1884  and  1885. 


Articles. 


Animals,  living : 

Cattle nnniber. 

Hoes do.... 

Horses do.... 

Mules do.... 

Sheep do.... 

All  other,  and  fo^rls 

Animal  matter : 

Bones,  hoofs,  horns,  and  hom-tlps,  strips, 

and  waste 

Casings  for  saasages 

£egs dozen.. 

Gme pounds.. 

Grease,  grease-scraps, and  all  soap-stock.. 

Hair,  and  mannfaotnrss  of 

Hides  and  skins,  other  than  fars 

Honey 

Oils: 

Lard gaUons.. 

Other  animal do 

ProTisions  (comprising  meat  and  dairy 
products) : 
Heat  products- 
Beer  prod  acts- 
Bee^  canned 

Beef,  fresh jMnnds.. 

Beef,  salted  or  pickled do. . . . 

Beef,  other  cured do 

Tallow do 

Mutton ....• do 

Oleomargarine- 
Imitation  butter do 

The  oil do.... 

Pork  prodacta— 

Bacon do 

Hams do 

Pork,  fresh do 

Pork,  salted  or  oared do 

Lard do.... 

Poultry  and  game do.... 

All  other  meat  prodacta 

Dairy  produota— 

Butter pounds.. 

Chjese do 

Milk 

Was^  boos' ••••...... ...pionnds.. 

Wool,  raw do 

Total  Tilne  of  animals  and  animal  mat- 
im 


Bread  and  bresdstnifa  t 
Barle: 


.buslMla. 


iiarioT 

Breaa  and  biscuit , .pounds.. 

Indian  com bushels.. 

Indian^^som  meal barrels.. 

Oats bushels.. 

Oatmeal... ......pounds.. 

ICye :....bnshels.. 

Kveftonr barrels.. 

wheat ......bushels.. 

Wheat  flour barrels.. 

All  other  breadstuffs  and  preparations  of, 
used  as  food , 


Total  Tsloe  of  bread  and  breadstofb. 


1884. 


Quantities. 


100, 518 

46.382 

2,721 

3,742 

273,874 


295,484 
222,313 


n2,606 
159,486 


120, 784, 064 

42,379,011 

641,163 

63,091,103 

2,932,855 

1.537.682 
37, 785, 159 

341,579,410 

47,919,958 

185, 417 

60, 863, 313 

265^094,719 


20, 627, 874 
112,860^575 


51,748 
10,303 


724,059 

17,680,740 

45^247,400 

252,779 

1,760,376 

27,256,427 

6,220,206 

4,564 

70,349.012 

0,152,260 


Value. 


$17,855,405 
627,480 
424. 317 
400,809 
850,140 
45,282 


100.242 

499, 134 

62.750 

36.386 

715.650 

640.939 

1,804,329 

68,764 

504,218 
150, 118 


3, 173, 707 

11,987,331 

3,202,275 

67,758 

4, 793. 375 

282,087 

171,119 
4, 071, 243 

33, 797, 430 

5,887,415 

13, 057 

4,749,668 

26,305,953 

24,386 

609,492 

8,750,771 

11,663,713 

208,008 

18,042 

8,078 


138,847,971 


408,633 

847,671 

27,648,044 

818,739 

700,694 

771,471 

4, 323, 109 

18,876 

75. 026, 678 

51, 189, 696 

846.119 


163,544,716 


1886. 


Quantities. 


135.890 

55,025 

1,947 

1,028 

234,500 


240,768 
235^575 


916,167 
106,783 


115^780,830 

48, 143, 711 

572,427 

60, 431, 719 

3, 355, 600 

761.033 
37, 120, 217 

345,924,217 

54,202,902 

424.103 

71,649,865 

288,210,339 


81,683,148 
111,092,990 


80,877 
88,006 


Value. 


$12, 906, 690 
570,183 
877.692 
127, 580 
512,568 
63,368 


157, 073 

642,364 

51,832 

84,088 

712,855 

571.290 

1,822,058 

224,212 

655,426 
79.836 


4^214,701 

11,100,481 

3, 619, 145 

73,895 

8,322,476 

324,090 

92,779 
4,358,853 

81,063,174 

6, 030, 774 

26,807 

5^  177, 136 

22, 505. 210 

83,644 

900,844 

8, 643, 646 

10, 444, 409 

2^1,284 

9.758 

16,739 


629,180 

16, 471, 972 

51,834,416 

260,510 

4, 101, 692 

86,205,413 

2, 950, 558 

3,972 

84,668,714 

10,648,145 


126,774,868 


846.802 

702,027 

28, 003,  863 

816,459 

1,589,040 

1. 036.  Oil 

2,000.204 

15, 937 

72,933,007 

62, 146, 8S6 


780.855 
160,870,821 
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Exports  of  iheproducU  of  domestic  agrieulturef  1884  and  1885 — Continued. 


ArtlclM. 


Cotton  and  cotton^seed  oil : 

Cotton- 
Sea  Idand pounds.. 

Other  fmmannf aotand do — 

Cotton-Mod  oil gallons.. 

Total  yalae  of  oofeton  and  ootton-teed  oil. 

Miacellaneoaa : 

13room  com 

Fruito: 

Apples,  drlod pounds.. 

Apples,  green  or  ripe oarrels.. 

Vroita.  preeerred— 

Canned 

Other 

All  other,  green,  ripe,  or  dried 

Hay tons.. 

Hops pounds.. 

Oil  cake  and  oQ*cake  meal do.... 

OUs: 

Linseed gallons. 

Other  Tegetable 

Rice pounds.. 

Seeds: 

Glover... •• do.... 

Timothy do.... 

AllotJier 

Sugar  and  molasses : 

Molasses  and  simp gallons. . 

Sugar,  hrown pounds.. 

Tobacco : 

Leaf do.... 

Stems  and  trimmings do. . . . 

Vegetables : 

Onions bnnhela.. 

Peas  and  beans do 

Potatoes do.... 

Vegetables,  canned 

All  other,  including  pioklet 

Wine: 

In  bottles dosen.. 

Not  in  bottles gallons.. 

▲U  other  agricultural  products 


1884. 


Quantities. 


8,508.8G0 

1,858,073,604 

8,005,MG 


0,558,746 
105,400 


Total  Talne  of  misoellaneous  prodnota. 


BIOAPITUIATIOH. 

Total  Taloe  of  animals  and  animal  matter 

Total  value  of  bread  and  breadstuffs 

Total  value  of  cotton  and  cotton-seed  oil. 
Total  value  of  miscellaneous  products 


Total  agricultural  exports. 
Total  exports. 


Per  cent  of  agricultural  matter 


16.008 

18,516,643 

524,847,881 

73.221 

1*68,  sii 


27,404,787 
5, 674, 560 
0, 836, 804 


6,006,005 
202,007 

102,130,820 
15,020,867 

68,404 
201,106 
55«,618 


6,4C3 
88,951 


Value. 


$1, 160, 673 

195, 854, 581 

1,570,871 


198,586.075 


163,444 

894,350 
422,447 

496,143 

53,861 

381, 117 

809,781 

8,265»211 

7,115^158 

47,696 

87,046 

9,870 

2,730,815 

65,073 

870,411 

811,084 

898,966 
14,665 

17,405,234 
860,526 

59,682 
409,074 
874.688 
155.865 
114, 470 

28,023 

05,309 

277, 752 


1885, 


Quantities. 


Ttlao. 


6,764,033 

1,884.895.480 

6.864,279 


$l,(»3,e35 
200.276^823 


86,836.5OT 


18,416,573 
068,807 


11,142 

7, 055, 289 

488,664,241 

63,660 

i6i'» 

17,667,926 

11,040,985 

8,880^737 


8,749, 
161,850 

219,221,207 
11,262,439 

77,108 
271.044 
880^808 


6,487 
70,783 


138. 647, 971 

162, 544. 715 

198, 586. 075 

86, 836, 657 


686,816,818 
724,964,853 


74 


204.577.650 


154, 2S7 
1«062,8» 

i,5n;i2i 

473,944 

S7.2» 

360,510 

204,705 

1,801,854 

6,674t4«6 

38,230 
33,50 

10.  fill 

l,62^^o 

114,3f!9 
157.444 
369, 56S 

858;  8N 
9,091 

11,790;  251 
226b  53S 

73,541 
S2S;80 

us;  60 

120;  8n 

32,755 

02,574 

175,189 


38,450,090 


1S6;774.M 

160,370,821 

204,577,050 

38, 450;  (M 


a90;m6» 

726,68S.M4 
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ImporU  0/  agrUmliural  j^rodueitf  188S. 


ArtlelM. 


ar  anA  moloasett 

Snpir 

Molaaaes 


172, 519,914 
4.100.2M 


Total  tngar  and  molMaea 

r,  coffee,  and  coooa  i 

Tea •»• 

Coffee ^ 

Cocoa J 


Total  tea,  oofl^  and  eoooa. 

Iznala  and  their  prodnota  i 
Cattle 


Sheep 

▲11  other  and  fomU 

Bcittlee .~... 

Batter... , 

Cheeae 

Hidea 


Preienred,  Ao 
All  other 

Hllk 

Oil,  animal 

Woola 


Total  animala  and  their  prodaota 
leenaneona: 


Barley ••—. 

Indian  com.. 

Oata 

Oatmeal , 

Rve 

Wheat 

'Wheat  floor 

AU   other   breadatoib    and 
preparaitlona   ot, 

rood,  n.&i 

Cotton • 

Tarinaoeona  aabataaoeai  4bo.,  n. 
a.  a 


Yalua. 


76.718,810 


14, 047,  MS 

4<,7t3,8U 

1,832,800 


82,108,201 


9.818.618 
8.208,297 

897.780 

280.188 

088,740 

34,061 

004.587 

2, 476. 672 

1.800.008 

20,586^448 

250,484 

240.084 

830,581 

447 

8.870,928 


43,284,646 


6,512,002 

4.002 

18.707 

51.028 

181,049 

170, 200 

4,760 


146,284 
054,760 

505,456 


f  f.tf^^^ 


Kisoallaineoiut 

Flaac,  hemix  Jute,  Ae.  (onmanaHao- 

Tlax 

Hemp,  and  all  anbatitiitoa.. 

Jute:. 

Hiaal-graaa  and  other  yegeta- 

hie  sahatanoea 

Vmita  and  nnta 

Hay 

Hope 


Malt,  barley 

Oilajregotable: 

Fixed  or  expreaaed— 

OliTe.... 

Other 

Volatile  or  eaaeatial . . 

Bloe 

Seed 

Spioea; 

Ground • 

Unground — 

jTutmega 

Pepper 

Allother 


Tobaooot 
Leaf- 
Suitable  for  wrappera  . . . 
Allother 


Yegetablea; 

Beana  and  peaa. ... 

Potatoea 

Piokleo  and  aauoea 

Allother- 

In  their  natural  atate  or 
in  aalt  or  brine 

Prepared  or  preaerr^  . . 

Winea: 

Champagne  and  other  apark- 

Img 

StiUwlnea-* 

In  oaaka..... 

InbotUea 


Total  mlBoellaneoua . 


Talue. 


$1,712.9»1 
4,0:iH.:i42 
3,  U82, 4-17 

2,628.715 

16,706,571 

1,517,840 

43»,  706 

207, 028 


547, 017 
1,548.550 

017, 241 
2.596,418 
4,406,800 

164,080 

451,208 

1,200.867 

828,088 


27,814 
6,274,674 

252,895 
850,600 

810^907 


580.250 
442,870 


2,884.818 

8,241.b2 
1,100.205 


67,105^228 


HBCAPITI7LATI0K. 

gar  and  molaaeea ..«•...««• $76,718,810 

k.ooffee,  andooooa..... .^ 62.103,201 

imala  and  their  produota 4n,  284, 640 

Msellaneoua ^ 67,105,228 


Total  importa  of  agrioultaral  produota 


249,211,975 


The  total  exports  of  agricultural  products  in  the  last  fiscal  year  were 
lined  at  the  port  of  exportation  at  $530,172,835,  and  the  imports  oi' 
"oducts  of  agriculture  were  valued,  at  foreign  ports,  at  $240,211,975, 
nominal  difference  of  $280,960,860  to  the  credit  of  the  United  States. 
>  the  foreign  valuation,  and  certain  but  indefinite  undervaluations, 
QSt  be  added  the  increased  cost  by  reason  of  transportation  and  com- 
issions,  so  that  tlie  real  balance  in  our  fftvor  can  scarcely  be  more  than 

roo,ooo,ooo. 

It  is  seen  that,  with  the  exception  of  vegetable  fibers,  both  exports 
kd  imports  consist  of  human  food  and  beverages  and  feed  of  domestic 
umals  or  inedible  animal  products.  Taking  from  exports  cotton  and 
few  artides  neither  edible  nor  potable,  say  $206,000,000  in  value,  and 
om  the  imports  vegetable  fibers  and  other  articles  valued  at  $15,000,000. 
^ere  is  left  tiie  value  of  $325,000,000  of  exports  and  nearly  $235,000,000 
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of  imports,  leaving  a  difference  of  only  $90,000,000  in  our  favor.  Aftei 
foreign  fireight  biUs  are  paid  and  nndervalaation  deficiencies  settled, 
there  coald  not  remain  to  the  credit  of  the  nation  on  the  exchange  of 
animal  and  food  products  a  som  eqoal  to  $1  for  each  inhabitant 

If  we  take  all  exports,  cotton  induded,  reducing  them  to  their  valoc 
on  the  farm,  and  add  to  the  cost  of  imports  ocean  transx)ortation  and 
the  expenses  of  internal  distribution,  we  shall  find  that  the  net  result 
of  our  large  exportation  of  agricultural  products  is  the  means  of  liqui- 
dation of  charges  for  imports  of  products  of  agriculture,  an  increase  in 
railroad  earnings,  and  very  UtUe  dse.  lii  brief,  the  agriculture  of  this 
country  is  able  to  produce  enough  to  supply  its  wants,  directly  or  by 
exchange,  as  does  nearly  every  other  countxy  in  the  world. 

The  worst  aspect  of  this  exchange  is  an  overproduction  of  some  prod- 
ucts, wheat  especially,  at  low  prices,  and  an  underproduction  of  others, 
sugar,  for  instance,  and  the  expenditure  of  the  proceeds  of  low-prioed 
wheat  in  the  purchase  of  high-priced  sugar. 

,  Diagram  Y  shows  tiie  proportions  of  this  export  trade  according  to 
the  official  figures,  without  allowance  for  undervsduations  or  cost  of 
transportation  to  tnis  country,  and  therefore  in  a  much  more  favorable 
light  than  these  modi^jing  considerations  throw  upon  it. 

WAGES  OF  FABM  LABOB. 

In  1866  an  investigation  was  made  to  ascertain  the  prevailing  remu- 
neration of  farm  labor,  whether  employed  by  the  year,  the  season,  or 
during  the  hay  or  wheat  harvest  The  payment  is  reckoned  by  the 
month  for  the  longer  periods  and  by  the  day  for  harvest  work.  Tvo 
usages  prevail :  payment  wholly  in  cash,  the  laborer  in  one  case  pro- 
vidmg  his  own  board  and  lodging,  and  in  the  other  receiving  board  as 
part  of  his  compensation.  The  difference  in  the  rate  represents  the 
assumed  value  of  board,  and  differs  according  to  the  cost  of  living, 
being  less  in  the  West  than  in  the  East,  and  stUl  less  in  the  South. 

In  the  South  the  wages  system  is  less  prominent,  though  everywhere 
in  use.  The  change  from  involuntary  servitude  in  a  large  class  of  labor 
was  naturally^  and  perhaps  necessarily,  attended  with  too  much  uncer- 
tainty, too  wide  a  range  of  ef^ciency  and  value,  for  the  cash  wages 
plan ;  hence  a  system  of  share  oontracta  was  introduced,  which  still 
prevails  to  a  considerable  extent 

It  was  found,  in  1866,  that  the  average  for  white  labor  was  $28  iier 
month,  and  $15.60  with  boiurd,  this  wide  difference  being  caused  by  the 
high  prices  prevailing  for  food  products,  and  especially  for  other  ex- 
penses of  living.  An  accepted  estimate  of  thirty  years  before  made  |9 
per  month  with  board  the  average  cost  of  farm  labor.  An  advance 
of  70  per  cent  is  thus  indicated,  much  the  larger  part  of  it  between 
1861  and  1866.  But  this  high  rate  was  not  to  oe  fully  maintained,  as 
currency  depreciated  in  value  as  prices  fell  and  normal  conditions  re- 
turned. 

In  1869  the  rate  for  labor  paid  fully  in  cash  was  $25.13,  a  reduction 
having  occurred  in  the  West,  some  decline  in  the  East,  while  in  tbo 
iSouth  an  advance  had  resulted  from  increlising  efQciency  in  labor  m\ 
rising  confidence  in  its  reliability.  In  1875  a  further  decline  bad  oc- 
curred ;  the  reduction  in  six*  years  being  from  $32.08  to  $28^6  in  tbe 
East,  from  $28.02  to  $26.02  in  the  Middle  States,  and  from  $27.01  to 
$23.60  in  the  West.  The  average  rate  with  board  was  $12.41,  which  is 
only  $3.00  less  than  in  1866.    The  difference  was  therefore  more  in  Qa 
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reduced  allowance  for  board  than  in  the  additional  caeli  allowance,  and 
tlio  redaction,  though  material,  was  less  than  it  seemed. 

In  the  following  period  of  cnmnlative  effect  of  the  depression,  cnlm?- 
nating  in  1879,  there  was  much  labor  nnemployed,  an  excess  of  rural 
laborers,  an  abnormal  reduction  of  wages,  from  which  a  gradual  redov- 
ery  resulted,  which  in  1883  had  raised  the  rate  nearly  to  the  level  of 
1875,  quite  up  to  it  in  the  Western  States.  The  following  statement 
Bhows  by  sections  the  cash  rates  where  board  is  not  furnished,  showing 
the  gradual  decline  of  inflated  values  of  the  speculative  period,  tfae 
undue  depression  of  the  era  of  panic,  and  the  ultimate  recovery  in  1882, 
^ith  the  changes  in.dicated  by  the  present  returns  of  the  1st  of  May, 
18S5: 


Section. 

1885w 

1882. 

1878. 

1875. 

1868. 

1866. 

XMtfim  StatM .•--. 

$25  30 
23  10 
14  27 
22  26 
38  75 

$26  61 

22  24 
15  30 

23  63 
38  25 

$20  21 
10  69 
13  31 
20  88 
41  00 

$28  06 
20  02 
10  22 
23  60 
44  60 

$32  08 
28  02 
17  21 
27  01 
46  38 

$33  80 

Hiddle  StatM 

80  07 

fioathom  States  .........•.•...•...-.>■■...•........ 

16  00 

^Veatem  States........... 

28  01 

85  75 

Thus  during  twenty  years  past  wages  were  higher  in  1866  than  at  the 
date  of  any  other  inquiry,  except  on  the  Pacific  coast  and  in  the  South. 
The  decline  continued  to  1879,  and  amounted  to  39  per  cent,  in  the 
Eastern  States,  35  in  the  Middle  States,  30  in  the  Western  States,  and 
17  in  the  Southern  States.  Wages  have  been  best  sustained  in  Oali- 
fornia,  being  now  higher  than  in  1866.  Comparing  the  rates  of  the 
present  day  with  those  of  1875,  the  decline  is  least  in  the  West,  being 
there  less  than  6  per  cent.,  11  in  the  Middle  States,  12  in  the  South,  and 
13  in  the  Eastern  States  and  California. 

WAGES  FEB  MONTH  BY  .THE  YEAB. 

This  statement  gives  the  result  of  the  present  investigation,  in  con- 
nection with  those  of  five  prior  inquiries,  at  intervals  from  1^6  to  1885: 


States  and  Territories. 


^aine 

N'ew  Hmmpablre 

VormoDt 

j^Iassachnsetts. . 
HbodelaUnd... 
CJonnecticnt. . . . . 

IVfew  York 

^ow  Jersey 

^ennsylvaniA-. 

l>elaware 

^iarrluid  •<.•••• . 

Vin^inla 

Korth  CAioUxia. 
Hoath  Carolina. 

Qnorgia i. 

Florida 


1885. 


22 
23 
28 
28 
27 
24 
23 
22 
18 
18 
13 
12 
12 
12 
17 

\l 


t 


09 
80 
00 
75 
50 
07 
00 
60 
52 
33 
20 
05 
85 
00 
47 
80 
00 
60 


•le 

15 

16 

17 

17 

17 

16 

14 

14 

12 

11 

9 

8 

8 

8 

11 

9 

10 


1882. 


1 

J 

•♦» 

0 

o 
■** 


.a 


1879. 


t 


0 

o 


00124  75116  15 

75,  25 

20|  23 

85  80 

70i  27 

20  27 

52  23 


10 
12 
63 
50 
34 
91 
25 
73 
37 
10 
00 


24 
22 
18 
10 
13 
12 
12 
12 
10 
13 
15 


25 
37 
66 
75 
90 
63 
25 
88 
20 
34 
96 
86 
10 
86 
64 
15 
10 


16 

16 

18 

17 

17 

15 

14 

14 

12 

9 

9 

8 

8 

8 

10 

9 

10 


72 

00 
25 
00 
87 
36 
20 
21 
50 
89 
17 
80 
10 
70 
20 
09 
09 


$18  25 


1875. 


19 
19 
25 
23 
23 
20 
20 
10 
17 
14 
11 
11 
10 
10 
13 
13 
13 


75 
00 
00 
00 
29 
61 
22 
92 
00 
00 
00 
19 
25 
73 
80 
20 
31 


$11  06125 


12 

11 

15 

13 

14 

13 

11 

11 

9 

8 

7 

7 

6 

7 
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25 
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66 
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28 


28 
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30 
28 
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20 
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12 
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89 
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40 
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40 


$15 

18 

19 

20 

19 

18 

17 

16 

16 

11 

11 

9 

8 

8 

8 

10 

9 

U 
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-s 

o 
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25 
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00 
50 
80 


82 
32 
35 
82 
83 
29 
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10 
67 
42 


28 
22 
21 


21  15 
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19 
79 
75 
40 
26 


11 
14 
16 
15 
17 


66 
40 
95 
25 
00 
28 
11 
68 
00 
55 
28 
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70 
10 
19 


22 

21 

22 

20 

20 

18 

19 

18 

13 

12 

9 

7 

7 

9 

10 

10 
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34 
34 
29 
32 
29 
24 
20 
14 
13 
12 
15 
18 
13 
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00 
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05 
00 
00 
65 
91 
34 
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01 
621 


93  13 
36'  12 
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00 
51 
00 
40 
72 


9 
8 
7 
0 

12 
9 

U 


44 

48 
00 
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32 
98 
84 
25 
70 
36 
15 
66 
67 
12 
80 
68 
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tfUtot  and  TonltorlM. 


Loiilsiiua* 

Texa« 

ArkanAaA 

T0.I1I10M««M) 

AVfiMt  Vii'Kiuia 

Kentucky 

Ohio 

Micfaigaa 

lotUana 
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Wiscouain 
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Iowa 

Missouri 

Kansas 
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Califoniia............ 

Oregon <... 

Colorado ....  .M. ... — 

Utah ;.... 

New  Mexico 

Dakota 
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•■^m 

V 


18 
17 
IS 
10 
10 
23 
84 
22 
28 
23 
25 
26 
21 
84 
25 
88 
84 
33 
80 
28 
25 
88 


06 
87 
83 
88 
OU 
80 
00 
00 
20 
50 
54 
50 
33 
35 
70 
00 
75 
00 
00 
00 
75 
55 
38 


1882. 


•11  26118 


18 
12 
9 
12 
11 
16 
16 
15 
16 
16 
16 
17 
14 
16 
16 
25 
21 
21 
21 
17 
17 
26 


72 
26 
74 
40 
69 
60 
14 
80 
60 
78 
75 
00 
50 
00 
50 
00 
25 
25 
00 
50 
00 
25| 


20 
18 
13 
19 
18 
24 
25 
28 
23 
26 
26 
26 
22 
23 
24 
38 
33 
36 


20 
20 
60 
75 
16 
20 
55 
76 
14 
91 
21 
86 
21 
89 
85 


$12 
14 
12 
0 
12 
11 
16 
17 
15 
17 
17 
17 
17 
13 
15 


45,  16 
25  23 


50 
50 


24 
27 


08 
25 

49 
46 
75 
80 
27 
05 
14 
90 
75 
05 
05 
87 
20 
45 
75 
08 


18701 


I- 


60  $16 


18 
17 
12 
16 
15 
20 
22 
20 
80 
21 
24 
22 
17 
20 
23 
41 
35 
35 
28 
22 
28 


40 
27 
12 

73 
98 
17 
72 
88 
20 
61 
07 
55 
09 
59 
67 
04 
00 
46 
00 
87 
10 
56 


I 


til 
11 
u 

8 
10 
10 
13 
14 
12 
13 
13 
15 
18 
It 
13 
14 
26 
23 
20 
20 
13 
10 


27 
49 
81 
69 
94 


1875. 


$18 
19 
20 

15 
•JO 


% 


wa. 


i 


d 

o 


^ 


00'  18 
34  24 


40,112 
13 
13 
10 
13 
12 


64 
76 
01 
81 
62 
90 


28 
24 
26 
25 
26 
24 


84  19 
28  23 


80 
27 
86 
00 
60 
80 
57 


24 
44 

38 
38 
86 
22 
83 


60 
50 
20 
7r> 
12 
05 
22 
20 
20 
50 
10 
85 
40 
20 
00 
50 
25 
50 
50 
75 
50 


16 
18 
16 
16 
16 
16 
10 
13 
14 
14 
28 
25 
21 
25 
14 
20 


20121 
37i  18 
OO!  25 
00;  16 
10  21 
00  18 
33j 
46 

14i  25 
87  27 
45  30 
36  28 


I 


If 


26 
81 


11 


28 


15,  24 

65  28 
75l  83 
60!  46 
67L... 
14.... 
88.... 
25.... 
80.... 


37118 
83!  13 
25  16 
81  11 
39  13 
84;  12 
35>  16 
01  20 
42;  17 

32  17 

08  18  47 

61  17 

30  17 

47  16 


J 

<*• 
9 
O 

.a 


62,120  51 


06 
25 

38 


18 
10 
28 


21 

60| 
OOi 
87 

rj 

74 
03 
03 
69 
47 
94 
87 
:i8 
3M 
18 
CO 


10  0( 

24  2; 

19  01 

25  3{ 

20  2 
28  « 
31  21 

27  7; 
23  & 
30» 
816! 

28  3 

26  7i 
31  0] 

45  71 
85  71 
67  U 
44  71 
25  0< 
80  81 


Diagram  YI  presents,  in  a  striking  way,  the  changes  of  an  eve 
period  of  twenty  years,  nrst  from  the  inflated  values  of  the  ante-res 
tion  period  to  the  lower  wages  of  the  years  of  commercial  and  manu 
uring  depression,  and  the  subsequent  rise  from  1879.  The  flgurer 
sents  a  depression  at  that  date  which  appears  as  a  slough  of  des 
into  which  all  sections  fell,  surely,  if  not  to  equal  depths.  The  ea 
or  manufacturing  section  suffered  a  lower  fall,  because  labor  wi 
verted  there  from  the  artisan  to  the  agricultural  class,  which  ultim 
suffered  nearly  as  much. 

DAY  WAGES  IN  HARVEST. 

The  following  exhibit  of  average  day  wages  in  harvest  time, 
and  without  board,  corresponds  in  its  periodical  changes  with  thoi 
the  statement  of  monthly  wages  of  labor  employed  by  the  year: 
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States  and  Territories. 


Maine 

New  Hampshire 
Vermont  — ... 
Massachusetts. . 
Rhode  Island... 
Connecticut .... 

Kew  York 

iCTew  Jersey ..... 
Pennsylvania... 
X>elawace  ....••. 
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II  58 


65 
68 
70 
60 
66 


8  00 


04 
65 


$1  19 
1  82 


30 
81 
25 
88 
64 
65 
80 
68 


1688. 


s| 

A 


$1  62 


71 
75 
76 
60 
66 
89 
09 
78 
60 


ST 

A 


%\  82 


85 
85 
85 

80 
83 
47 
74 
80 


186 


1«». 


$1  42 


25 
20 
60 
80 
60 
68 
55 
88 
17 


II 


00 
90 
97 
00 
05 
25 
18 
80 
00 
00 


1876. 


n 
li 

A 


II  90 
206 
228 
1  90 
800 
806 
825 
866 
8  01 
101 


II  40 
164 


85 

60 
60 
J» 
76 
803 
161 
141 


1 
1 
1 
1 
1 


1869. 


5    5 

If 

A 


a 

8 
8 
8 
8 
8 
8 
8 
1 


17 
87 
46 
87 
87 
40 
58 
63 
83 
87 


U 


III 
1 
8 
1 
1 
1 
1 
2 
1 
1 


65 
95 
00 
06 
76 
00 
00 
00 
78 


b-i 


,9 


112  09 

1  08 
282 
8  41 
283 
943 

2  41 
868 
80 
801 
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CHANGES  OF  WAGES  OF  FARM  UBOR.         PLATE  VI. 
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And  TerritoriM. 


nd 

•I 

Jwoliiui 
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la 

«PPi 

na 

UM 

•o« 

irgrinla 

ky 

10 

i 

sin 

Ota. 

lia 

JO 

exioo 

tgton 


$1  74 


188S. 


i 
1 


33 
IS 
87 

1  04 
96 
91) 

1  00 
93 
32 
30 
28 
31 
51 
75 
00 

80 
80 
1!0 


2  (Ml 

1  «-' 


^7 
20 

9r> 

06 


1  76 


31 
05 
38 


$1  38 
06 
8.2 
64 
80 
70 
70 
70 
76 
04 
03 
04 
03 
17 
1  40 
1  57 
55 
40 
67 
89 
61 
30 
48 
56 
80 
50 
60 
36 
88 
50 
00 


1882. 

• 

•3 

*» 

i1 

11 

J© 

.^ 

a 

^ 

$1  62 

•1  15 

1  27 

09 

1  20 

85 

1  08 

78 

1  10 

80 

1  12 

80 

1  05 

80 

1  23 

05 

1  10 

85 

1  39 

1  08 

1  34 

1  02 

1  30 

1  00 

1  30 

1  00 

1  54 

1  18 

1  79 

1  41 

2  13 

1  76 

1  89 

1  58 

1  91 

1  54 

2  60 

2  10 

2  61 

a  10 

2  26 

1  81 

1  50 

1  28 

1  70 

1  35 

1  95 

1  67 

2  30 

1  86 

1  92 

1  50 

2  'Jl 

1  80 

2  00 

1  56 

1  65 

1  40 

2  C5 

2  19 

1879. 


$1  43 
16 
09 
80 
98 
02 
96 
00 
08 
80 
88 
28 
26 
49 
61 


1 
1 
1 
1 
1 
1 
1 
1 

a  02 


1 
1 


if 


68 
62 
2  11 

2  oani 

66 
47 
70 
17 
27 


$1  12 
90 
76 
68 
61 
73 
77 
85 
77 
94 
06 
98 
95 
15 
17 
65 
28 
18 
70 


1 
1 
1 
1 
1 
1 
2  25 


2  02 


08 
82 
00 
15 


57 
17 
32 
66 
76 
64 
55 
43 
67 
61 


1875. 


$1  81 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


2 

a 


48 
17 
17 
29 
00 
40 
40 
30 
52 
50 
62 
55 
79 
2  05 
2  60 
20 
20 
a  40 
2  82 
57 
75 
86 
40 
50 
11 


2  33 


20 
35 
40 
37 


n 
1^ 


9184 


21 
00 
01 
99 
72 
15 
00 
05 
20 
25 
20 
20 
46 
60 
2  00 


75 
88 
92 
80 
10 
43 
4« 
98 


2  00 


72 
60 
75 
90 
2  00 
1  00 


1 
1 
1 


1869. 


<  s 
.a  o 

a 


92  16 
1  48 


87 
15 
24 
25 
24 
66 
54 
58 
67 
10 
78 
83 
15 


2 
2 


2  76 
2  16 
84 
45 
a  90 
2  85 
2  30 
2  08 
2  41 
a  82 


$1  67 


18 
04 
90 
90 
87 
05 
27 
13 
26 
40 
60 
29 
38 
72 


2  25 


77 
94 
96 
36 
24 
84 
63 
00 


2  04 


1866 


2  40 
4  17 

3  42 


$1  68 


2  14 


DAY  WAGES  OF  OBDIKAIIY  FABU  LABOB. 

is  table  gives  the  wages  of  transient  labor,  exclusive  of  labor  in 
fit,  and  commanding  lower  rates : 

ihawing  the  average  rate  of  wages  per  day  in  transient  service,  oiher  than  harvesting^ 


and  Tonutoriea. 
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I 


impthiie 
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insetta.. 
aland ... 
.icat .... 

.rk 

raey..... 
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re 

Id 

i 

taroUna . 
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$1  19 


30 
15 
50 
25 
32 
26 
17 
10 
00 
93 
71 
67 
«0 
66 
85 
78 


I 

I 


88 

$1  18 

96 

1  30 

88 

1  20 

00 

1  45 

94 

128 

00 

1  30 

93 
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83 

1  21 

80 

1  20 

78 

1  10 

62 

83 

40 

70 

47 

68 

45 

65 

47 

70 

60 

75 

62 

72 

$0  91 
97 
90 
08 
00 
98 
93 
86 
85 
80 
65 
48 
46 
45 
49 
65 
U 


187a 


10  97 
98 
91 
05 
00 
50 
02 
00 
90 
75 
75 
63 
68 
53 
68 
76 


10  72 
74 
64 
76 
60 
88 
68 
68 
63 
60 
48 
44 
41 
41 
44 
63 
60 


1876. 


II  46 


50 
61 
44 

62 

50 
48 
45 
37 
04 
06 
78 
73 
71 
83 
93 
75 


$1  05 


I860. 


1 


I 


12 
11 
12 
18 
16 
06 
00 
95 
70 
71 
61 
61 
56 
60 
70 
63 


$1  48 


79 
76 
92 

73 
87 
64 
63 
43 
30 
20 
80 
74 
70 
83 
90 


$1  05 


41 
28 
37 
18 


1  37 


19 
15 
04 
05 
77 
65 
49 
50 
60 
72 
01 
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I 

0 


$1  40 


67 
76 
83 
83 
75 
75 
68 
59 
31 
81 
82 
72 
69 
99 
00 
78 


i 


$1  13 


1 
1 
1 
1 
1 
1 
1 
1 


26 
32 
88 
33 
20 
23 
20 
10 
01 
9d 
57 
5'l 
45 
70 
74 
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1885. 

1883. 

1879. 

1875. 

1869. 
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8ute«  and  TerritoriM. 

i 
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1 

.a 

a 

o 

a 

1 

'2 
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•** 
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1 

.a 

1 

0 
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.a 
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1 
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.a 
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§ 

I 

.3 
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$0  80 

82 

98 

8!l 

71 

83 

K4 

1  11 

1  28 

1  08 

1  14 

1  20 

1  25 

1  81 

95 

1  20 

1  85 

1  67 

1  80 

$0  60 
&( 
76 
64 
52 
60 
50 
85 
92 
80 
87 
95 
99 
97 
68 
87 
97 
1  15 
95 

10  75 

80 

03 

88 

72 

82 

87 

1  19 

1  80 

1  08 

1  19 

1  33 

1  87 

1  34 

1  00 

1  12 

1  21 

1  71 

1  33 

10  55 
60 
76 
62 
50 
59 
60 
80 
06 
78 
90 
99 
1  02 
09 
70 
80 
91 
1  29 
1  00 

$0  78 

85 

92 

86 

69 

80 

77 

1  00 

1  16 

90 

1  01 

1  12 

1  27 

I  12 

07 

1  05 

1  29 

1  65 

1  44 

$0  55 

62 

06 

60 

50 

55 

53 

83 

82 

09 

73 

79 

94 

Wi 

59 

72 

90 

123 

1  08' 

1  3S5 

1  10 

1  12 

56 

92 

$1  07 
1  00 
1  14 
1  10 
95 
1  05 
1  03 
1  35 
1  55 
1  30 
1  37 
1  42 
1  50 
1  38 
1  07 
1  30 
1  43 
I  84 
1  47 

$0  80 

74 

84 

80 

60 

75 

72 

1  00 

1  10 

95 

1  01 

1  00 

1  07 

1  01 

73 

90 

1  00 

1  30 

1  15 

$1  10 
1  44 
1  16 
1  3C 
1  05 
1  14 
1  10 
1  44 
1  66 
1  36 
1  50 
1  56 
1  64 
1  52 
1  44 
1  56 

1  62 

2  13 

$0  90 

83 

»4 

1  02 

6d 

79 

77 

1  05 

1  17 

1  01 

1  13 

1  15 

1  18 

1  13 

1  02 

1  12 

1  26 

1  SO 

$1  34 
1  08 
1  31 
1  31 
1  15 
1  31 
1  21 
154 
178 
1  45 
1  C2 
1  78 
1  75 
1  rj 
1  44 
1  G5 
1  93 
226 

1  75 
3  00 
3  29 

2  •J7 

1  00 

2  00 

ton 

79 

Ijonisifuia...  ■■■■*■•>..... 

Tezaa ^.... 

Arkahtuui......  .•••...... 

Weal  Viririiii""!!! III! 

M 

Keutucky  ...•..••••..... 

H 

Ohio 

1  U 

Michigan  ......••>.. 

1  as 

Indiana.................. 

1  M 

lUinoia 

1  !l 

Wisooasin  ....•••........ 

1  2S 

Minneaota  .....>*.««...., 

I  Si 

Iowa. --....••••••  ••.•••». 

1  19 

Minaoiiii.  ..-..•■••.■..... 

1  67 

Kaniiaa 

1  19 

Kebraaka — 

Califoraia 

145 

172 

OroiTOii  ...•••••.■ 

140 

Nerada 

250 

Colorado.. ...••. ••■*••... 

1  55 
152 
1  25 
1  31 
1  70 

1  10 
1  14 
81 
1  08 
1  17 

1  63 
1  57 
1  28 
1  50 

1  li 
1  10 
1  00 
1  11 

1  83 

1  46 

81 

1  34 

1  75 

1  80 

85 

1  62 

1  16 

140 

50 

1  08 

I  98 

"Utah 

10} 

Kftw  Mozioo. ...•■•••.... 

9Q 

Dakota 

150 

Washincton  ....••••••... 

WyomlDir  -..,.......,.■*- 

3  08 

2  30 

The  following  Territories  report  wages  by  the  mouth  and  day,  and 
are  not  included  in  the  aboTO  comx)arisous : 


^O  A  ■•  «■»  «h««  A 

1.  t^ Ai.- 

Per  day. 

Torritoriea. 

1  or  monta  \o^-  \u» 
year). 

Tranaioiit  (in  har- 
voat). 

Tranaient  (not  In 
harvest). 

. 

Without 
board. 

Willi 
board. 

Without 
board. 

With 
board. 

WithoQt 
board. 

With 
boanL 

ArizoiiA  .««...•.•-•••••.*■••■••••••••••• 

$2  50 
2  00 
2  60 
175 
1  38 

$1  50 

1  50 

.      200 

1  33 

1  00 

12  25 

1  75 

2  25 
1  65 
1  13 

1140 

Idaho *• 

^'  on  tan  a. .........•■■■■.■«.■■. **."--•>*- 

1^8  50 
40  00 
38  50 
23  50 

$23  00 
23  50 
25  00 
14  30 

IS 

les 

Wyoming.. ....•..••.•....... ........... 

i» 

Indian ^ 

7S 

AGRICULTURAL  IMPLEMENTS. 

The  influence  of  the  agricultural  implement  industry  upon  agricnlt- 
ure  is  liable  to  be  underrated.  This  industry  is  a  great  factor  in  pro- 
duction, which  renders  possible  the  extension  of  crop  areas  into  sparsely 
settled  regions,  and  cheapens  the  cost  of  products  without  destroyiog 
the  profit  of  production.  It  enabled  the  country,  with  millions  of  work- 
ers withdrawn  from  rural  labor  to  fields  of  warfare,  to  supply  its  do- 
mestic wants  and  provide  a  large  surplus  for  export.    In  later  years  it 
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has  enlarged  produetlon  beyond  the  xequirementB  of  home  oonsnmptioii, 
and  liberated  labor  for  the  extension  of  production  in  the  domain  of 
mining,  of  oonstmction,  of  fabrication^  and  differentiation  of  labor  in 
development  of  art,  industry,  and  eveiy  form  of  wealth,  without  ren- 
dering th^  necessaries  of  liie  scarce  and  dear,  or  reducing  the  wages 
of  lal^r.  In  fkct,  the  rate  of  wages  for  farm  labor  is  not  only  higher 
in  harvest  time,  but  is  highest  in  those  regions  where  farm  machinery 
is  most  used.  This  is  an  era  of  too  much  intelligence  to  allow  the 
v/heels  of  progress  to  be  blocked  by  prejudice  on  the  part  of  laborers. 
Every  labor-saving  appliance  advances  the  interest  of  the  intelligent 
laborer,  relieves  him  of  drudgery  but  not  of  direction,  lightens  his 
work  without  destroying  his  vocation,  and  tends  to  elevation  and  par- 
ticipation in  the  benefits  of  invention  and  advancing  skill.  The  prog- 
ress of  manu&cture  in  this  countiy  has  been  very  rapid.  The  number 
of  establishments  making  agricultural  implements  of  all  kinds  in  1850 
was  1,333 ;  in  1880, 1,943.  But  this  difference  does  not  indicate  the 
real  extent  of  development  in  the  manufacture.  The  number  of  hands 
employed  was  7,220  in  1850 ;  in  1880  the  average  number  was  nearly 
six  times  as  many,  40,180.  This  showing  also  fails  to  indicate  the  true 
extent  of  progress,  for  the  capital  employed  was  about  seventeen  times 
as  much,  and  the  products  were  ten  times  as  much,  having  increased 
from  $6,842,611  to  $68,620,486,  showing  that  the  buildings  and  ma- 
chinery,* the  '^ plant"  of  the  industry,  are  more  substantial  and  per- 
manent, and  also  that  labor  is  more  effective,  producing  larger  values 
per  hand,  though  the  prices  have  meantime  been  very  much  reduced. 
The  essential  data  of  this  progress  may  be  presented  as  follows : 


1850. 


1870. 
lft». 


Viunbcr 

ofMUblirii. 

ments. 


1,883 
1,982 
2»076 
1,M3 


OApilaL 


|8,fi64«202 

11,477,230 
34, 884,  eoO 
82, 109, 668 


Hasda. 


7.220 
14, 814 
25,240 
40,180 


12.167.888 

6, 070. 674 

12,157,504 

15, 350. 610 


MAtaziiL 


$3,445,765 

5,625.169 

21,478,025 

81,531,170 


Frodnotii 


$6,843,611 
17,487,960 
52,066,875 
68,620,486 


In  recent  years  the  cost  of  material  increases  in  larger  proportion 
than  wages  or  products.  The  tendency  to  advance  is  constant  in 
wood,  while  the  price  of  irqu  and  steel  tends  to  decline.  Nearly 
$50,000,000  are  annually  distributed  for  material  and  wages,  millions 
more  are  paid  for  the  use  of  capital,  for  constant  repairs,  replacements, 
and  the  substi|;ution  of  better  machinery,  and  allowed  for  services  of 
thousands  of  proprietors  not  receiving  wages  for  iservice;  for  inventors 
and  draftsmen,  and  for  royalties  for  inventions,  for  advertising,  for  in- 
surance, and  other  incidental  expenses ;  and  the  remainder,  little  or 
much,  but  a  smaU  part  of  the  whole  value,  goes  to  account  of  profits  of 
the  business. 

Relative  to  the  amount  of  production,  Ohio  stands  first  in  this  manu- 
fiEM^ture,  with  products  in  1880  valued  at  $15,470,825 ;  Illinois  comes 
next  with  $13,408,575;  New  York  produces  $10,707,766;  Indiana, 
$4,460,408 ;  and  Wisconsin,  Pennsylvania,  and  Michigan  eaeh  make  a 
value  of  over  $3,000,000.  Ohio,  Illinois,  and  New  York  come  in  similar 
order  of  rank  as  to  capital,  with  more  than  half  of  the  total  investment 
in  the  business. 

As  to  material  used,  more  than  half  the  value  is  iron  and  steel, 

26  AQ ^85 
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118,083,602 ;  wood,  15,669,616 ;  other  materials,  $7,778,162.  The  ttl^ 
lively  large  proportion  of  materials  to  product  is  due  to  the  redacdon 
in  i)rices  of  implements  and  machines.  In  this  connection  it  is  desir- 
able to  notice  the  increase  in  number  of  implements. 

The  increase  of  implements  manufactured  relates  not  only  to  num- 
bers but  to  variety.  Machines  for  harvesting  were  well  advanced  iu 
1870,  yet  improvements  have  been  constant  jind  valuable  since  that 
date.    The  increase  of  ten  years  is  thus  noted : 


ImpI«B«nis. 


Seedors  and  planters : 

Com-plau  ten 

Cotton-planterB 

FertiUxer  dUtribuien. . . . 

Orain-drilU 

Orain*aoweni « 

Beed-iowers 

TraDaplanterB 

ImpleraonU  of  oaltivatlon: 

Clod-crnshera 

Cotton -cboppen 

Coltivaton 

Harrow! 

HoM 

Plow!.  ••••«•••••.••  ■.•... 

Shoreli 

Boilers 

Htfreating  implements  t 

Fmit  gatherers 

Orain-cradles 

Hanresters 

Hand-rakes 

Hay^lbrks ••... 

Hay-loaders 

Hay^tedders 

Horse-rakes 

Lawn-mowerv 

ICowcn 


yumber. 
68,091 
19,2<i8 
8,166 
43,222 
lS,5e8 

ao,2g8 

4,245 

684 

188 

818,087 

127,807 

8.889,066 

1,828,128 
2,646,764 
3,002 

815 
167.492 
26,787 
8,704,784 
2,480,724 
8,967 
2,384 
95,626 
47,661 
72,090 


1870. 


Number, 
21,709  ; 
2.000 


82,088 


6.900 


88,740 

8,150 

11,01,668 

864,047 

809,072 

4,803 


108,646 
8,666 
2,487,720 
1,286,256 


80,619 

2,536 

89,486 


Implements. 


HarreAting     implement 
Continaed. 

Potato-diggers 

Keapers 

Keapers     and 
combined 

Scytbee  

Sc3'tbo-snAths 

Sickles 

Seed  separators : 

Clover-boilers 

Com-hnskors 

Com-shdlers ••••.. 

Fanning-miUs 

Separators 

Tlirasbera  .....«.•.•. •• 
Miscellaneoas : 

Cane-mills 

Cider  and  wine  mills  .. 

Feed  steamers  and  boilers 

Hay  and  straw  ontten. 

Hay-presses 

Horse-powers 

Stalk-puUers 

Stone-gatberers 

Stamp-pnllers 

Simp-eraporators 


1880. 


Jfumber, 

83.453 

85,827 

54.020 
1, 244, 284 
437, 178 
95,618 

44,870 
6%  10? 
46^418 
9,188 
16,424 

2,856 
10.202 

1,482 
88,883 

791 

11,191 

93 

8^098 

703 

1,460 


18?«L 


ynmlber. 


6e.M 

51^645 

881,M 

17,680 

3.99 


U,N1 

11^  7n 
i.ia 


9Mn 


m 
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The  exportation  of  agricultural  implements  is  a  trifle  compared  with 
home  consumption,  nor  does  it  increase  aa  rapidly  as  the  extension  of 
manufacture.  The  first  separate  official  statement  of  exports  of  imple- 
ments was  in  18C4,  when  the  value  of  such  exports  was  $611,152.  In 
the  following  year  the  record  was  $1,385,274,  possibly  3  per  cent  of  the 
production.  It  was  much  less  in  1867  and  1868,  and  did  not  much  ex- 
ceed $1,000,000  again  till  1872.  In  the  six  years  from  18G4  to  1869,  in- 
clusive, the  value  of  exports  aggregated  $6,016,557. 

The  exports  of  the  last  twenty-one  years  are  valued- at  $42,534,450,  or 
an  average  of  about  $2,000,000  per  annum.  The  exportation  has  itm- 
sibly  been  4  per  cent,  of  the  production,  after  reducing  exx>ort  values  to 
factory  values.  This  point  should  not  be  misunderstood.  As  the  freij^ht 
is  heavy,  and  ic  brought  to  the  sea-board,  a  distance  of  500  to  1,000 
miles,  before  exportation ;  it  is  cause  for  national  congratulation  that 
so  large  a  surplus  can  be  shipped  throughout  the  world.  1 1  is  not 
merely  cheapness  that  renders  it  possible,  but  the  ingenuity  of  the  ma- 
chinery, the  skill  in  manufacture,  and  lightness  and  strength  of  mate- 
rial. Our  people  would  scarcely  take  foreign  implements  as  a  giit,  and 
foreign  nations  are  learning  their  superiority. 

The  following  table  shows  our  total  exportation  of  this  class  of  prod- 
ucts for  each  fiscal  year  ixom  187Q  to  1884,  inolusivoi  with  the  numben 
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nd  values  of  eomo  of  tbe  more  important  olasaes  of  implements,  aud 
be  total  values  from  lS6i  to  1884,  iuclusive: 


Ttm. 

'Si'- 

H«N- 

PIowiMdonltt 

AU  Dtbgr 

3£ 

To«iL 

Mo. 

V»l«. 

H«.|  T.h». 

Fo. 

T«h». 

H» 

TU.^ 

Tahi*. 

T-o^ 

1 



i»a.>>ia,ui 

I. 

i 

12< 

w 

X 
141 

I'm 

i 
1 

21 

i: 
ii; 

« 

IH 

1 

17,147 

'IS 

t.ma 

as 

0,7211 

t,  li 

lM.2t3 

Ti4.gii 

SI 

limiw 

893,  BT 

i,oS™ 

i,4n,B2< 

11.8«3 

B.Mfl 
IT.  193 

IT.SM 

9,wa 
is;  OS. 

^^ 

missT 

138,014 
aiL4M 
444.  It3 

»a,2oa 

123.747 
148.487 
l£fl.23S 

ill 

«i;47T 

JS2.JM 

(U2,g03 
too,  112 

IKS 

■•KB 

1,171^48^ 

i:8m:405 

£iB8^Ms 
,wn,»K 

B«S,U3 

1^070^848 
I.647.4U 

1883,8118 
8,84^74] 

^^s? 

60, 4S^ 

tlt^SSS 

is,0S8.6oa 

3.258,478 

17,290,123 

3*  317,  MB 

41,nt,410 

The  following  table  sbows  the  value  of  oar  exports  of  tbe  principal 
tiasses  of  implements,  and  the  total  value  of  all  claijses  from  1870  to 
884,  iuclusive,  as  well  as  tbe  totol  \-alDe  for  the  tweutyone  years  from 
.864  to  1886,  designatiug  a  number  of  the  coantriea  to  which  our  exports 
rere  oompaxatively  large: 


-'"»'"-""""»'"■'•*'                     1    TV- 

Cooncrtc* 

Fhi- 

HOIM- 

Mowot. 

Plow. 

All  rilie™ 

BpfltiBod. 

frnm^TO     l8M,lii- 

Inst  Britain  ud  Inlud 

(1,118 
20 

4.018 

«5,0Og,gM 
*,IBa,34B 

1,044,808 
2,48fl,4M 

40:iH9 

ffii 

IliOM 

t3».  71  a 

ia,05S 
siinu 

<22,«0 

■,:gs 

S£3.409 
103,  ITJ 

2,47K.D7S 
2,445.8U 

i:fl7MS4 

iloiainn 

1,1BT,570 

Si 

841.388 
407,388 

n,  877,484 

1.818,(18 
4,  HO,  841 
3, 129,  032 

547.  lis 

4, 888. 887 

ii;«-T5 

3,412 

2M 
1*24 

7>» 

,821121 
3,801.811 

Total  to  tlw   omuitiiH 
mbareumed 

4-.  183 
2,282 

13«.7J0 

14,SM,88T 
1.081,118 

8,1311,700 

122,  m 

1M8S,M8 
1.074,  DM 

»s 

"iisai 

Total  to  tUeooD trie... . 

»,*S5 

288,838 

15,S.-8,MS 

3,250,478 

17, 2ac,  Iia  jS^  M7. 880  |43. 834.  ISO 
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An  examination  of  the  flgnres  relative  to  exports  from  1870  to  1884  will 
show  that  of  the  total  value  exported  during  this  period  of  fifteen  yean 
($36,517,899),  fanning-miUs  and  horse-powers  together  made  less  than 
1  per  cent.,  mowers  and  reapers  about  43  per  cent,  and  plows  and  cul- 
tivators about  9  per  cent.,  leaving  about  47  per  cent,  for  "  all  other  im- 
plements not  elsewhere  specified."  The  following  table  shows  approxi- 
mately the  percentage  of  each  class  of  implements  exx>orted  to  the 
countries  designated  in  Table  II  during  the  period  for  which  the  several 
classes  are  separately  stated,  namely,  the  years  from  1870  to  1884,  in- 
clusive: 

Tablb  m. 


OoimtriM. 


Oreat  Britain  and  Ireland 

Germany 

BritUh  provinoM  in  Anitralatia. 

France 

Argentine  Sepnblio 

Dominion  of  Canada 

Britiah  posMaslons  in  Afriea.... 

BraaU 

Cnba  and  Porto  Bloo  ............ 

ChlU 

Uragnay 

United  Btatea  of  ColomUa...^... 
Ifexico — 


T^auniuj^' 

mllla  and 

horso- 

powers. 


O 


0.1 
0.1 


0.1 
4.6 
0.1 
0.8 
0.1 

tias 

0.2 

o.a 

LO 


Mowert 

and 
reapers. 


618 
62.6 
2a8 
60.2 
34.8 
2&7 
1.8 

ai 

0.4 

10.4 

2L9 

0.4 

6.7 


Plows  and 
onlUyatora. 


•0.6 
0.2 
0.6 
0.8 

13.6 

sao 

47.0 
0.2 
44.8 
22.0 
48.0 
2.8 
18L9 


ABothen 

notelM* 

where  nee* 

ified. 


t&7 
S7.1 
0916 
39L0 
5L6 
4SL1 
SLl 
«l4 
Si7 
4tL3 
HI 
911 
7i4 


*  Panning-miUs,  horse-powers,  plows,  and  onltirators  together  make  a  fraction  less  than  0.5  of  1  per 
oont. 
tPanning-miBs  2.7  and  horse-powers  16.6. 

The  following  table  shows  for  each  year  from  1864  to  1884,  inclu- 
sive, our  total  exportation  of  agricultural  implements  to  each  of  the 
countries  designated  in  Tables  II  and  III,  thus  exhibiting  the  varfa- 
tions  from  year  to  year  in  the  amounts  which  they  have  respectively 
taken : 

Tablx  IY. — Total  valueB  of  agricultural  impiementi  exported  from  1864  to  1884,  iiicfiiiM, 

hy  year  9,  and  in  part  hy  oouniries. 


Tedrs. 

Oreat 

Britain  and 
Ireland. 

Oennany. 

British 
posscHsions 

in  . 
Australasia. 

Pranoe. 

Argentine 
Bepublio. 

Dominion  of 
Canada. 

Rrltish 

possessiooi 

in 

AfiicA. 

1804 

1865 

1866 

1867 

f2f^743 
168,230 
124,696 
87,222 
86.671 
82,896 
166,439 
807,226 
353,025 
458,224 
390,594 
497, 607 
813,604 
406,695 
663.167 
616,225 
501,021 
682,616 
549,250 
700,882 
781,010 

119,352 

25,975 

6,314 

$173. 218 

232, 701 

209,407 

93,840 

56,515 

IIU,  204 

104,064 

57,230 

27,691 

63.666 

74.754 

57, 772 

69.025 

166,696 

229,509 

664,756 

133,303 

862,517 

319, 118 

689,018 

614,618 

$9,139 
7.  533 

10, 236 
1,803 

♦24,771 

31,618 

34, 771 

43,941 

114,600 

147. 494 

186,913 

64.605 

103,680 

227,107 

112,899 

73,033 

63, 7.57 

78,772 

99,137 

20.1, 078 

1(5,516 

221,052 

497, 178 

6r)8. 115 

439,290 

$47,104 

71,230 

92,800 

98.483 

97.147 

126,058 

115,780 

109, 139 

162.126 

114.381 

134, 109 

128,744 

61,005 

108, 407 

84.317 

120,564 

63,822 

79^831 

203*845 

483, 672 

188,9)i5 

$57.(W 

04.  m 

25,28 
52,901 

1868 

I860 

3,316 

10.500 

29,076 

68,673 

344, 457 

868,703 

1, 353, 216 

1, 099,  625 

535,  321 

283,625 

398, 129 

298,771 

301, 109 

234,812 

232,470 

283,058 

829, 413 

50.917 
44, 4n 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 ... 

1880 

1881 

1882 

1883 

1884 

160 

1,737 

2,660 

6,006 

158,806 

200,630 

185,843 

280,137 

641,484 

632,817 

603,012 

301, 049 

857, 711 

403, 708 

873,192 

305,1M 

miji 

ia«7« 
147, « 
140,  Ml 
127,  «J 
m.447 

0i578 

Total.. 

8,495,441 

6^725.093 

4,369,667 

4,078,573 

3,622,227 

2,601,612 

2;5n,iii 
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;LX  lY. — Total  values  of  agricuUwral  implements  exported^  ^o. — Continued. 


BniiL 

Cuba 

and  Porto 

Blco. 

Ohni, 

Uracoay. 

United 

Staten  of 

Colombia. 

Mexloo. 

Other 
coontrios. 

• 

All  ooon- 
trie*. 

»  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  * 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  m 

$20,073 

140, 852 

477,953 

186,891 

61,000 

108.886 

148,885 

108,078 

47,192 

55,683 

214,090 

19,177 

9,862 

8,450 

22,928 

22,424 

45,087 

56.722 

27,401 

18,150 

14,956 

$75,842 

173,427 

149, 427 

126,432 

100,640 

102,580 

64,491 

68,213 

71,886 

75,727 

43.315 

41.378 

27.048 

89,128 

80, 612 

24,040 

83,232 

60,208 

69,163 

66,775 

83,342 

$12,968 
28,478 
21,558 
16,983 
61, 178 
75,922 
84,208 
46,273 
86,210 
75, 718 

145.800 
84,30« 
88,075 
60,190 
28,893 
26,380 
37,708 
82,258 
64,121 
97,462 
84,195 

■"$20,'228* 
0,700 
17,807 
11.056 
43, 754 
88,206 
14,850 
81,232 
62,790 
19,819 
13,672 
82,796 
60,098 
42, 805 
48, 572 
51,847 
76,421 
92,298 
184,908 
120,626 

$41,047 
105, 210 
42,220 
89.218 
22,397 
28,280 
85,742 
17,188 
80,137 
152, 360 
97,639 
52,818 
59,550 
34,122 
41,502 
21,086 
19,955 
16,383 
13,361 
16,836 
6,391 

$33,701 
124,868 
72,638 
00,344 
21. 352 
21, 574 
20,439 
22,291 
22,948 
17,870 
25. 390 
20.842 
18, 243 
21,381 
21.285 
29,958 
80,206 
87.650 
80,138 
07.057 
71,648 

$58,270 

200,672 

•       97, 547 

101, 244 

56,066 

135. 230 

88.161 

96.446 

88,953 

102,491 

144,588 

221.090 

163, 762 

137, 670 

144.908 

07.261 

108,574 

72,648 

274.448 

123,847 

.     870, 624 

$611,153 
1, 385, 274 
1, 373, 004 
030, 210 
673, 381 
l,03t,530 
1, 068, 476 
1, 070, 946 
1.547,413 
2. 585, 014 
8,080,753 
2, 625, 372 
2,256,449 

1,  HIS,  873 

2,  575, 198 
2,933,388 
2, 245, 742 
2,400,318 
2, 976, 371 
3, 883. 919 
8,442,767 

•  • 

1,813,815 

1, 446^906 

1,187,670 

081,878 

043,851 

800,702 

2,885,400 

42,584,450 

following  table  shows  in  detail  the  distribution  by  countries  of 
)orts  of  agricultural  implements  during  the  fiscal  year  1884,  ex- 
g  the  total  value  exported  and  the  values  of  the  different  classes 
lements : 


Tablx  y. 


Coontrlea. 


B  B«piiblio. 


LBiaricaii  States. 


>•»•••■■•«•• •••«! 


Teat  Indies. 


^estlndlea 

Maeeaiona,  all  oihez]. 


Hone- 
powers. 


$806 


00 
'20*086 


tia.  New  fircmswlok,  and  Prinea 

I  Island 

hitailo,  Manitoba,  and  Vorthwast 


olnmbla 

(Uand  and  Labrador . 

Tost  Indies 

ODdnras  .......••••, 

Rst  Indies........... 

niana 


oBsessions  in  AfUoa  and  a^aoent 


Msessions  in  Anstialasla. 
ilalands 


2Q0 

'ioo 


6^414 


85 


Mowers  and 

reapers 
and  parts  ofl 


44 

277 


$306,107 

106 

256 

86 


8,808 


4,460 
'i70,"788 


203,780 

682,007 

22,080 

41,486 


418 

870 
711 
237 
213 


0.006 

481,878 

661 


8,255 


Plows  (ind 

eultiya- 

tors  and 

parts  of. 


$56,211 


24 

0,618 

679 

26,791 

'    4 

844 
80,506 


8,722 

15,804 

6,812 

844 

.146 

1,105 

24,188 

848 

498 

1,310 


790 


80.885 

4,462 

8,040 

150 

407 


All  others 
and  ])artA 

of  not  else* 

wl^ere 
specified. 


$77,4P6 


18,847 

5.162 

2,822 

38,976 

73 

0,825 

848 

162,813 

3, 218 

03 

116, 752 

123,046 

34,958 

2,425 


2,764 

82,982 

12,897 

6,064 

2,847 

62 

82 

16 

1,220 

14.748 

128,134 

81,884 

316 

1,233 

784 

41 


TotaL 


$430,200 

106 

10,126 

14,056 

3,501 

84,195 

70 

13, 810 

602 

873,192 

3,218 

93 

820,413 

672, 747 

63,750 

44,504 

146 

4,277 

118.458 

14,451 

6,700 

''^^ 
62 

831 

16 

1,220 

64,678 

614. 618 

41,062 

466 

4,085 

784 

41 
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Tabuk  Y— Continned. 


Countries. 


Mexico.... •«. •••••••••... 

Ifetherlsndi.assaa  •.-■•«--•••«>■«■•  •••••■•>•• 

Pera .^ 

Portagtl 

A  sore,  Madeixa,  and  Cape  Terde  Isluidi.. . 

Jtoamania •••... 

Baiiftia  on  the  Baltlo  and  VThltb  Sea« 

Rassia  on  the  Blaok  Sea 

San  Domingo • 

Spain 

Caba 

Porto  Bieo 

Spanish  poaeessions  in  Africa  and  a4jMent 

islands 

Bpsnish  possessions,  all  other 

Sweden  aod  Korway 

Tnrkerin  Europe • 

ITnited  States  of  Colombia 

Umgaaj 

Veneraela 

All  other  countries  and  ports  In  South 

Americanot  elsewhere  specified 

All  other  countries  and  ports  in  Africa  not 

elsewhere  spooifled 


Total 


Horse- 
powers. 


791 


las 


S50 

821 


lak •■■• 


28,022 


Mowers  and 

reapers 
and  parts  oil 


1^058 
45S 

281 


118 

50,840 

184,723 


17,445 
807 


22,175 
8,670 
1,400 

54,609 
124 


04 


2,000,296 


Plows  and 

CUltiTSt- 

orsand 
parts  of. 


M,905 

187 

^060 

4ft 

78 


U7 
180 

1,578 

862 

22.244 

4,068 

87 


1,503 

80,059 

277 

78 


852,304 


Ail  others 
and  parte 

of  not  else- 
where 
•peoiAed. 


tt.984 
2,226 
4,406 


1.006 

20,970 

340 

480 

5,074 

1,084 


5^540 
2,202 


8,796 

8,967 

446 


866^548 


Total 


71.6(1 
2,8U 
7.W 


lU 

52.144 

155.871 

l«»lt 


fiTlT 

it 

24.4S7 
8.M 

e,»i 

180,0$ 
848 


M 


S,443;TI7 


Over  half  of  this  exportation  has  been  taken  by  the  countries  of  Korth 
and  South  America,  Africa,  and  Australasia.  The  recent  increase  of 
exports  of  reapers  has  been  largely  due  to  the  increased  demand  for  the 
improved  self-oinders.  In  1884,  according  to  Mr.  A.  Blue,  secretary  of 
the  bureau  of  industries  of  Ontario,  three  thousiuid  self-binders  were 
brought  into  that  province,  llie  number  of  mowers  and  zeapen  ex- 
port^ in  1884  was  double  the  number  for  1882. 


THE  MONET  VALUE  OP  SCIENTIFIC  AGBIGULTUBB. 

Agriculture  involves  all  physical  science.  Earth,  air,  light,  heat,  and 
moisture  are  ever  factors  in  vegetable  i^ermination  and  growth.  Kal> 
ural  laws  direct  and  control  the  operations  of  the  husbandman,  how- 
ever ignorant,  and  his  practice,  if  wise  and  judicious,  is  an  unoonsdons 
formula  of  the  results  of  science  applied  to  agricultare.  ThuB  we  And 
in  ^ery  rural  community,  however  primitive  and  unlettered,  peculiar 
methods  and  traditionary  practices,  wnich  are  crystaUhsed  common  sense 
and  unwritten  science. 

There  is  a  vast  distance,  however,  between  the  unconscious  science  of 
the  untaught  farmer  and  the  highest  application  of  the  latest  discov- 
eries of  natural  laws,  and  that  distance  will  be  greatly  extended  in  titte 
ftiture. 

Experiments  in  vegetable  physiology  and  the  increase  of  production 
by  enlarging  the  natural  supply  of  mineral  constituents  are  question* 
ings  of  nature  suggested  by  the  latest  scientific  development,  the  an- 
swers to  which  may  lead  the  way  to  higher  production  at  lower  cost 

This  brings  to  view  the  idea  of  my  theme— that  there  1b  numoy  in  ex- 
periment, in  high  culture,  in  sdentinc  agriculture.  Ab  proflt  iB  a  prime 
aim  in  agricultm^  production,  next  to  the  necesBity  of  BUbfiiBtenee,  it  ii 
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important  to  show  the  snperior  value  of  the  highest  leaminf^  and  skill 
in  practice  over  the  lowest  type  of  primitive  caltivation. 

Statistical  research  shows  that  a  crude  agriculture  is  not  abundant 
in  product,  that  it  is  deficient  in  working  capital,  and  that  it  is  com- 
pelled to  pay  high  interest  on  borrowed  money.  A  low  grade  of  farm- 
ing is  cursed  with  mortgages  and  mildews,  with  insects  and  ignorance. 
Uncertainty  broods  over  its  harvests,  and  famine  decimates  its  people. 
Famine  is  unknown  in  a  country  of  advanced  agiiculture,  though  a 
fourth  of  its  people  only  may  be  engaged  in  rural  production.  On  the 
contrary,  millions  famish  in  India,  while  most  of  its  people  are  in  agri- 
culture. It  is  said  that  in  1270,  in  England,  <<  parents  ate  their  children 
when  wheat  rose  to  336  shillings  a  quarter  at  the  present  value  of 
money."  Five  hundred  years  ago,  when  nearly  every  Englishman  lived 
by  agriculture,  the  product  only  suflftced  for  a  home  supply ;  now,  with 
a  population  of  446  to  the  square  mile,  of  which  only  one  in  eight  is  an 
agricultural  worker,  six-tenilis  of  all  the  food  required  for  consumption 
is  produced  at  home,  though  half  the  island  is  occupied  for  residences, 
pleasure-grounds,  and  hunting  preserves. 

These  eras  present  wide  contrasts,  the  most  remarkable  of  which  are 
those  which  suggest  advances  in  agriculture  through  applied  chemis- 
try, physiology,  mechanical  science,  and  other  developments  of  modem 
learning. 

The  Latin  races  of  Southern  Europe,  slower  than  the  Anglo-Saxon  in 
utilizing  in  rural  practice  the  discoveries  of  modem  science,  are  still 
making  sure  progress  towards  a  higher  and  more  profitable  agriculture. 
In  Italy  lands  are  more  productive,  buildings  more  numerous  and  con- 
venient, and  the  peasant  is  better  paid  and  better  lodged  and  dothed. 

An  official  commission  has  recognized  the  improvement  as  a  measure 
of  progress  in  scientific  agriculture,  and  made  the  future  prosperity  of 
Itfldy  dependent  upon  schools  and  scientific  experiment. 

This  Italian  commission  has  learned  the  lesson  of  all  timei  that  primi- 

tivei  unsdentiflc  agricultiire  is  poor,  when  it  declares: 

« 

The  ezpeiienoe  of  aU  •times  and  of  aU  places  has  demonstrated  the  fact  that  pnzely 
a«ricnltnral  oonntries  are  never  rich,  even  from  an  agrlcoltural  standpoint,  while  in 
tCoee  countries  where  the  arts,  industries,  and  commerce  flourish  prirate  gain  creates 
rotml  wealth. 

In  such  countries  only  can  learning  and  science  flourish,  for  this  high 
commercial  and  industrial  activity  is  their  natural  ofGspring;  and  only 
in  such  countries  can  the  most  productive  and  profitable  agriculture 
exist. 

Spain  is  mainly  agricultural,  yet  its  entire  value  of  rural  production 
coold  be  purchased  with  the  value  of  the  com  crop  of  the  United  States. 
It  is  because  the  yield  is  small  and  the  price  low.  Bussia.  with  labor 
employed  principally  in  agriculture,  yields  but  19  bushels  of  cereals 
per  head,  while  Great  Britain,  with  seven-eighths  of  her  people  em- 
ployed outside  of  agriculture,  last  year  produced  10  bushels  of  cereals 
for  every  inhabitant  of  the  country.  In  Great  Britain  the  yield  per 
acre  of  wheat  is  28  bushels ;  in  Bussia  scarcely  more  than  a  third  as 
much.  This  high  yield  has  been  attained  by  science  applied  to  agricult- 
ure. A  single  individual  has  given  his  life  and  his  fortune  to  experi- 
mental agriculture,  and  endowed  his  experimental  fiEurm  with  the  income 
in  perpetuity  from  half  a  million  dollars. 

The  average  yield  of  a  country  is  no  indiotition  of  the  natural  fertility 
of  its  soiL    The  richest  soils  of  the  world  under  the  mde  methods  of 
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]n*imiti  vo  agricaltnro  retorn  low  yields.  The  progress  of  skill  and  lean- 
iug  is  indicated  hj  a  country's  average  of  yield.  The  statistical  com- 
mission of  the  International  Congress  twelve  years  ago  made  the  average 
yield  of  wheat  12.G  bushels  in  Hungary,  13.2  in  Portugal,  17.1  in  France, 
24.8  in  Holland,  and  29.9  in  Great  Britain. 

In  this  country,  where  maize  is  a  universal  crop,  the  richest  districts 
do  not  necessarily  produce  the  largest  yields  per,  acre.  Kew  England, 
with  a  soil  of  sand  and  gravel,  averaged  in  the  last  five  harvests  30^ 
bushels  per  acre,  with  good  culture  and  the  use  of  fertilizers.  The  Mis- 
souri Valley,  fat  with  the  elements  of  maize  growth,  yielded  at  the  rate 
of  29.8  bushels,  and  the  Ohio  Valley  2G  bushels,  while  the  Middle  States, 
with  much  aid  from  experimental  science,  came  very  near  the  best 
Western  results  with  29.4  bushels. 

In  seasons  unfavorable  to  production,  the  money  value  of  skill  and 
science  in  agriculture  is  immensely  enhanced.  It  is  often  remarked 
that  farmers  receive  as  much  for  a  very  small  crop  as  for  a  very  large 
one.  In  1881,  1,195.000,000  bushels  of  com  were  worth  $760,000,000; 
in  1884, 1,795,000,000  bushels  were  valued  at  $641,000,000;  a  small  crop 
was  worth  63.6  cents  per  bushel,  a  larger  one  35.7  cents.  A  crop  d 
cotton  once  sold  for  $40,000,000  less  than  the  previous  one,  which  was 
more  than  a  million  bales  larger.  Nevertheless,  there  is  disaater  in  a 
small  crop.  The  failure  is  unequally  distributed.  The  few  advanced 
farmers  grow  nearly  full  crops,  and  receive  larger  revenues  than  usual: 
the  many  unskilled  and  careless  suffer  disastrous  redaction  of  yield  ana 
quality,  and  fall  to  make  return  for  seed  and  labor.  Given  unscien- 
tific agriculture,  with  an  inauspicious  season,  and  the  poor  may  grow 
poorer,  while  the  scientific  farmer  in  the  same  year  may  grow  richer. 

These  contrasts  in  present  production  and  profit  of  agricoltore  are 
sufficiently  striking.  But  the  present  will  soon  be  past.  We  are  con- 
fronted with  a  future  full  of  possibilities  as  of  dangers  and  difficnltieSi 
Experiment,  skill,  science  applied  to  industry  can  only  avert  the  latter. 
Fifteen  years  ago  47  per  cent,  of  our  people  were  employed  in  agricolt* 
ure;  five  years  ago,  44  percent.;  to-day  perhaps  42.  We  find  tiiatall 
nations  in  which  more  than  half  of  the  laborers  are  in  agricoltore  are 
comparatively  poor,  and  their,  rural  processes  are  primitive,  their  im- 
plements rude,  their  rate  of  production  low.  We  find  that  in  the  highest 
development  of  agriculture,  20  per  cent.,  or  25  at  most,  can  furnish  food 
for  all.  In  this  country,  allowing  for  surplus  production,  40  per  cent* 
can  readily  meet  the  demand  of  home  consumption,  and  33  per  cent 
vnll  probably  do  it  in  the  not  £Eur  distant  future,  leaving  two-thiids  to 
produce  other  forms  of  wealth.  With  increase  of  permanent  wealth 
there  will  come  demands  for  luxuries  of  living  which  will  add  to  the 
profit  of  the  farmer.  As  the  facilities  for  production  increase,  one 
danger  from  an  unscientific,  primitive,  routine  agriculture  is  great  excess 
in  certain  crops  that  have  been  cultivated  from  the  earliest  days  with 
little  labor.  Already  our  wheat  has  encountered  the  lowest  markets  of 
a  century  in  Great  Britain.  The  present  price  of  wheat  in  Liverpool 
is  today  lower  than  in  the  thirteenth  to  fifteenth  centuries. 

What  is  needed,  then?  Evidently  experiment  in  collecting  new  plants, 
in  producing  new  varieties  by  scieutitic  process,  in  cheapening  the  cost 
of  cultivation  to  compete  with  foreign  production  by  cheap  labor.  It 
will  not  do  to  say  that,  having  learned  how  to  compete  with  the  world 
in  certain  products  that  are  very  cheap,  we  can  never  learn  to  com- 
pete in  the  matter  of  products  that  are  dear.  In  our  desire  for  speed, 
for  large  results  by  labor-saving  machinery,  we  must  not  fall  into  roa- 
tine,  and  decline  investigation,  inventive  research,  and  experimenUl 
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dTort.    Thought  in  agricaltnre  mnst  be  alert  and  practical,  as  in  me- 
chanical and  constmctive  industries  in  this  era  of  mental  activity. 

Our  agriculture  is  too  much  controlled  by  accident  and  caprice.  Free 
prairie  lands,  improved  reapers,  and  railroad  extension  make  a  glut  in 
wheat.  The  cotton-gin,  slavery,  and  a  strong  foreign  demand  once 
made  the  South  poor  in  buying  supplies  for  man  and  beast  engaged  in 
growing  cotton.  Thus  unequal  development  reduces  profits.  While 
one-third  of  the  wheat  is  exported,  one-seventh  of  the  consumption  of 
barley,  is  imported.    Wo  do  not  grow  even  the  cereals  required. 

We  boast  of  our  exports  of  products  of  agriculture.  We  foolishly 
talk  of  feeding  the  nations  of  the  world.  We  do  not  feed  ourselves. 
In  1883  we  paid  $240,000,000  for  food  and  drmk  imported,  and  the 
freights, ^commissions,  and  customs  duties  in  addition;  and  our  food 
exports,  at  prices  on  the  farm  and  in  the  packing-house,  scarcely  sufficed 
to  pay  the  bill  of  costs  of  such  imports.  A  large  item  of  this  was  sugar. 
Thirty  years  ago  half  the  sugar  used  in  the  United  States  was  pro- 
duced in  Louisiana.  Is  it  possible  that  European  agriculture  can  be 
threatened  with  paralysis  by  American  competition,  and  that  this  coun- 
try cannot  produce  sugar  on  account  of  European  competition  f  Less 
than  a  century  ago  it  cost  $1  a  pound  to  produce  it  there;  now  3  cents. 
While  we  do  not  expect  to  manufacture  it  from  sorghum  at  a  cost  of  1 
cent  per  pOund,  or  iiood  the  markets  of  the  world  with  our  surplus  of 
production  in  five  years,  it  is  fair  to  assume  that  the  great  maize-pro- 
ducing country  of  the  world  will  ultimately  obtain  much  of  its  sugar 
from  sorghum.  The  cane  regions  of  Louisiana,  Florida,  and  Texas,  by 
the  aid  of  some  process  which  shall  not  allow  a  waste  of  40  per  cent,  of 
unexpressed  sugar,  should  aid  materially  in  the  home  supply  for  the 
wants  of  consumption.  In  addition  to  the  cane  in  the  southern  belt 
and  to  sorghum  in  the  great  central  zone,  there  is  a  belt  along  the 
northern  frontier  suited  to  beet  sugar,  and  there  has  been  no  test  that 
throws  a  shadow  of  doubt  of  success  on  the  experiment.  The  Maine 
experiment  was  a  successful  manufacture,  except  that  the  farmers  would 
supply  the  beets  only  from  garden  patches  in  insufficient  quantities  for 
economic  manufacture.  They  lacked  land  in  proper  condition,  rotation, 
fertilization,  and  high  culture  necessary  to  success ;  with  all  these  requi- 
sites, experience  in  the  cultivation  of  sugar  beets  would  be  essential  to 
full  success.  In  California  a  single  factory  produced  2,000,000  to 
3,000,000  pounds  of  sugar  last  year,  and  has  made  it  at  a  profit  for 
several  consecutive  years.  If  one  can  do  it,  so  also  can  one  thousand. 
The  trouble  with  our  farmers,  with  all  their  energy  and  dash,  is  a  dis- 
like for  new  methods,  an  adherence  to  routine,  and  impatience  in  wait- 
ing for  results.  They  will  exchange  sheep  for  hogs,  or  vice  versa^  in  a 
twinkling,  as  prices  veer,  but  will  not  experiment  for  the  ultimate  suc- 
cess of  new  rural  industries.  As  a  rule,  they  cannot  well  afford  to ;  it 
is  the  duty  of  the  Oovernment,  the  prox>er  business  of  this  Department 
and  of  the  agricultural  colleges  to  do  the  necessary  experimental  work 
which  shall  usher  in  new  and  profitable  enterprises  in  production,  which 
shall  relieve  the  crowded  competition  in  cereals  and  cotton,  give  to  the 
laborer  a  demand  for  his  work,  the  producer  a  market  for  his  varied 
products,  and  the  country  added  wealth  and  foreign  exchanges  in  its 
favor.  But  the  prosperous  farmer  should  cultivate  a  generous  public 
spirit,  as  well  as  a  laudable  esprit  de  corpSy  and  take  some  risk  in  intel- 
hgent .  experiment  that  promises  beneficent  results  to  his  class  and 
advance  of  the  public  welfare. . 

This  is  but  a  glance  at  this  great  subject.  From  these  contrasts  it 
may  fiurly  be  assumed  that  on^  agriculture  whidi  applies  the  discov- 
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cries  of  science  will  pay  at  all.*  If  the  annaal  agricultural  prod  action 
of  India  is  worth  but  $8  for  each  inhabitant,  while  that  of  the  United 
States  is  worth  904,  we  may  claim  some  progress  in  skilled  husbandry; 
but  the  goal  of  perfection  is  still  far  ahead. 

Among  the  results  due  to  applied  science  in  the  work  of  agricultore 
the  following  are  prominent : 

(1)  Fertility  is  increased ;  the  rate  of  yield  is  greatly  enlarged ;  labor 
is  lightened ;  the  laborer  is  less  a  '^  beast  of  burden  "  and  more  a  master 
of  machinery.  (2)  The  margin  of  profit  is  increased,  or  rather,  one  ap- 
pears where  none  before  existed.  (3)  Production  is  equalized — ^there  are 
fewer  gluts  of  certain  products,  and  greater  variety  in  production.  (4) 
Diasters  of  primitive  agriculture  are  partially  averted— drought  oy 
deep  and  thorough  culture,  excessive  rainfall  by  drainage ;  insects  are 
less  numerous  with  rotation,  and  their  injuries  are  outgrown  by  vigor 
of  vitality  and  strength  of  growth;  blights  and  other  maladies  of  vege- 
table physiology  are  avoided  by  amelioration  of  the  soil  and  cultivation 
in  harmony  with  the  conditions  of  healthful  growth. 

Finally,  by  application  of  the  discoveries  of  science,  the  farmer  unites 
brain  with  brawn  in  rural  production,  labor  loses  its  drudgery  and  ac- 
quires effectiveness,  the  profit  and  pleasure  of  agriculture  are  advanced, 
the  public  wealth  and  welfare  are  promoted,  and  a  country  life,  what- 
ever its  previous  charms,  is  fiar  better  worth  the  living. 

TBANSPOETATION  BATES. 

The  rates  of  transportation  given  are  the  regularly  authorised  rates, 
as  reported  by  the  companies.  The  special  rates,  the  cut  rates,  and 
discriminations  to  individuals,  whenever  and  wherever  made,  are  on- 
reported  and  inaccessible.  It  is  a  matter  of  public  knowledge  that 
such  modifications  of  the  tariff  are  sometimes  made.  Their  extent  aod 
influenoe  cannot  be  determined  with  any  approach  to  aoouraqy. 

[In  oeats  per  100  pounds.] 

Tablb  I. — ChangeB  in  the  ratet  of  freiffht  upon  grain  from  Chicago  io  New  Torkfi$m 

1876  io  1835.  iueluiipo. 


Sato. 


1870. 

Jannary  1 

March  7  *■••••>«••«« 

▲prUlS 

ApHiaO 

May  6 

liDvember  18 

1877. 

Jannaryl 

Jttuuary2 

April  2 

September  4 

October  17 

Jannaryl 

March  11 

April  I 

May  17 

▲ngnatft 


i 

S 


43 
40 
85 

20 
30 


30 
35 
80 
85 
40 


40 
30 
25 

ao 

25 


AnguBtn... 
November  25 

1870L 
January  1.... 
Febmary  1  ., 

March  1 

April  1 , 

Mayl 

JuneO , 

June  22 , 

August 4  .... 
August  25... 
October  18. . 
NoTember  10. 

188a 
January  1..., 

MiiicUl , 

April  14 

Korember  37 


i 

80 
85 


85 
20 
IH 
IS 
10 
15 
20 
25 
80 
85 
40 


40 

8r> 

3U 
86 


Date. 


1881. 

January  1.... 
February  1. . . 

March  1 

AprUl 

April  11 

April  18 

June8 

Juue  15 

September  20 
October  10... 
Xovemborl.. 
December  9.. 

1882. 

Jnuunryl.... 
Jaunary28... 
March  25  .... 
December  1.. 


86 
40 
85 

80 
26 
80 
25 
15 

124 
15 
20 
124 


20 
25 
80 


1883. 

Jannaryl 

April  10 

KoTwnber  18. 


1884. 
Jannaryl... 
January  5... 
January  14.. 

March  14 

March  21.... 

June  24 

July  21 


1885. 
Jannaryl... 

Aprtll 

Julyl 

Aucuflt  1. ... 
Deoemberl. 


i 

i 


10 

IS 

II 


90 

» 

9 

a 


II 

a 


Kon.-~Tb«  tatea  for  1885  are  thoae  reported  by  the  trunk  linea  on  the  flrat  d*y  of  eaoh  Bcath' 
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Tabu:  II.— 


EaUtfrom  Chicago  to  ^ew  York  upon  certain  vroduetif  as  reported  hy  the  aer- 
eral  trunk  Unee  upon  'ihejirst  day  of  each  month  for  the  year  18S5. 


Uonlhi. 

i 

2 

n 

1 

1 

So 

SI 

f 

1 

26 
25 

1 

1 

t 

1 

J 

fmiuffy*  ••*■■«■« 

40 
40 

60 
00 

60 
80 

BO 
8U 

70 
70 

25 
25^ 

80 
80 

S' 

80 
80 

80 
80 

60 
60 

82 

Febnuoy  

8S 

KArch 

40 

eo 

60 

80 

70 

25 

25 

30 

82 

80 

80 

60 

82 

^^:::::::::::: 

40 

60 

60 

25 

70 

20 

20 

80 

28 

25 

25 

60 

82 

40 
SO 
26 

60 
60 
60 

60 
40 
40 

25 
26 
20 

70 
70 
4d| 

.20 
20 
13 

20 
20 

15 

25 
2ft 
25 

28 
28 
28 

25 
25 
25 

25 
25 

25 

60 
60 
60 

8C 

JnnA ....«««..... 

3C 

July 

8C 

▲vKOst ......... 

25 

60 

40 

25 

43 

20 

20 

25 

24 

25 

VS 

60 

88 

Beptemb«r 

26 

60 

40 

25 

48 

20 

20 

25 

28 

25 

25 

60 

80 

Ootob«r ......... 

25 
26 

60 
60 

40 
40 

25 
25 

48 
48 

20 
20 

20 
20 

23 
25 

28 
28 

25 
25 

25 
25 

60 
60 

80 

Korembtt 

M 

Decambgr 

26 

60 

40 

80 

48{ 

25 

26 

25 

88- 

80 

30 

60 

8fi 

Tablx  III. — Lake  freight  on  wheat  and  com  from  Chicago  to  Buffalo  during  Ahe  eeaeon  oj 

1884  and  le^^n. 


Dftta 


7 
14 


lUy 
May 
Hay  n 
Ifay  81 

Jime  7 
June  14 
June  28 
June  80 
July  7 
July  14 
July  SI 
July  81 
Anif.  7 
▲ng.  14 


1886. 


Wheat 


Corn. 


1884. 


Wheat. 


1884. 

Wheat 

Com 

1888. 

Whfliit 

Cora 


Corn. 


2 

P 
f 

If 

1 
1 

li 
1 
1 


Date. 


AUR. 

22 

AU|E. 
Sepl. 

80 

7 

Sept.  14 

Sept. 

22 

Sept. 

80 

Oot. 

7 

Oct 

14 

fHJt. 

22 

Oct 

81 

Nov. 

7 

Nor. 

14 

Nor. 

22 

Not. 

20 

1885. 


Wheat. 


1! 

1; 
li 
1 

2 
2i 

2 

8 

8 
2 
81 


Com. 


1884. 


Wheat 


2 

II 

1[ 

1| 
1 


2 

2ft 


Corn. 


24 

1| 
1 

1 

1 

1 

ij 

2 

2i 

2 


liay. 


2.2 

10 


11 
1.8 


June. 


12 

10 


1.4 
L8 


July. 


10 

1.7 


1.6 
L8 


August. 


S*£.^»-  i  October. 


1.0 
1.6 


1.9 
1.6 


11 

1.9 


1.7 
1.4 


10 

1.6 


18 
12 


Korem* 
her. 


18 
11 


10 
18 
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Table  IV. — Canal  freight  on  wheat  and  com  from  Buffalo  to  New  York  during  ike  team 

of  1884  and  1885. 


Dftte. 


May  7 
Maj  10 
Mav  17 
May  24 
May  81 
June  7 
Jtme  14 
June  21 
June  28 
July  6 
July  12 
July  10 
July  26 
Aug.  2 
Aug.  0 
Aug.  16 


188& 


Wheat 


Com. 


4 

? 

3 

2J 
3 
2} 
I'j 

3] 
8] 


1684. 


Wheat 


Com. 


l\ 

H 

Si 

H 
H 

3 
3 
31 
H 
Si 

3| 


Date. 


Aug.  23 
Auf:.  80 
Sept  6 
Sept  13 
Sept  20 
Sept  27 


Oct. 

Oct 

Oct. 

Oct 

Kov. 

Nov. 

Not. 

Nor. 

Nov. 


4 
11 
1J» 
25 
1 
8 
15 
2'J 
24 


188.^ 


Wheat 


4 

4i 

4 

31 

31 
3i 
4 
5 

H 

6 


Com. 


1884. 


Wheat 


Con 


*\ 

4 

4i 

4) 

5 

i\ 

<♦ 

<i 

4| 

H 

n 

H 

ik 

4» 

4 

5 

4 

i 

4 
4 
2 

4 

4i 

4» 

5* 

1884. 

Wheat 

Com 

1885. 

Wheat 

Cum 


May. 

Jane. 

.  July. 

August 

Septem- 
ber. 

October. 

8.8 
3.4 

8.4 
8.1 

8.6 
3.8 

4.8 

8.8 

4.7 
i.3 

OLO 
i.4 

,        4.3 

3.8 

3.2 
8.0 

8.0 
3.8 

8.7 
8.4 

8.6 
8.8 

4.1 
8.7 

N 


4T 
iS 


44 
U 


Table  Y. — Average  oeetper  bushel  for  transporting  wheat  from  Xew  York  to  IA9erpoolh§ 
steamer  during  the  tuenty  years  from  1866  to  1885,  inclusive. 


Years. 

Steamer  rates. 

Sailinf-vessel 
nMes. 

Years. 

Steamer  rates. 

Sailing-TMMl 
ratas. 

Pence. 

Cents. 

Pence. 

Cents. 

Penoeb 

Cents. 

PSBOSk 

G«to. 

1806 

4.74 
&18 
7.18 
6.40 
5.78 
8.16 
7.64 
10.56 
0.08 
&07 

0.48 
10.36 
14.30 
12.08 
XL  56 
16.32 
15.28 
2L12 
18.16 
16.14 

1876 

&03 
6.03 
7.61 
6.20 
&88 
4.08 
8.87 
4.64 
3.40 
8.60 

16.04 

18.86 

1&28 

12.40 

1L76 

8.16 

7.76 

0.08 

6.80 

7.20 

7.64 
6.76 
7.00 
5.80 
&10 
4.75 

l&fl 

1867 k... 

1877 

13.  SS 

1868 

1878 

1411 

18C8 

IftAO 

11.80 

1870 

lasi 

1871 

1881 

891 

1SI79 

1882 

1873 

0.01 
7.83 
7.12 

10.82 
15.66 
14.24 

1888 

6i35 
&00 

IIN 

1874 

1884 

14N 

1875...... 

1885 



The  following  are  the  prices  paid  for  carrying  grain  fix>m  New  York 
to  Liverpool  daring  the  years  1884  and  1885 : 


Konths. 


Jannaiy.. 
February 
March  .« 
AprU  .... 

June  ..••. 


1886. 

1884. 

Psnoe. 

Cents. 

Pence. 

Cents. 

&00 

10 

2.86 

4.70 

4.60 

0 

2.24 

4.48 

8.00 

6 

1.56 

8.12 

4.00 

8 

L77 

8.54 

8.60 

7 

L26 

2.50 

8.00 

6 

8.08 

•    6.16 

Months. 


July 

August ... 
September 
October ... 
November. 
Beoember. 


1888L 


Pence. 


3.76 
3.00 
8.50 
4.00 
4.00 
8.00 


Cants. 


? 

7 
8 
8 
6 


1884 


4.71 
468 
8.00 
400 
&79 
&I7 


CmUM- 


gi4S 

400 

&00 

1L5« 

ltT4 


I 
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B  yjI.—Qwmtity  and  value  of  property  cleared  firom  Buffalo  to  iide^water  and  inter- 
mediate pointe  for  the  year  1885. 


Article*. 


\  and  aoantling. .  feet. . 

ee 4*000  feet.. 

ponnde.. 

i  .......^...uushels.. 

•  »••  *••••*  m^m  m  «  .€10«  •  •  • 
....•••••a  •m>-..dO..*. 

.•.....•.«■•.... do.... 
nuut.  ■«■•••  •■••do. ... 

.........do.... 

led poandA.. 

lal  and  cake...  do.... 
bnahela.. 


Property  cleared, 
throagh. 


Quantity. 


41,608,434 

7044 

0,198,000 

16,248,857 

204,863 

10,883,406 

40,574 

185,834 

827,174 

84,080,048 

628,000 

8,024 


Yalna. 


$1,000,642 

2,466 

45,070 

16,243,857 

148,054 

4,807.573 

80,650 

107,534 

114, 511 

2,102,024 

12,560 

12,036 


Property  cleared,  way. 


Qnantltj. 


12,572,840 

8,8274 

24,176,500 

1,750,001 

24,870 

1,848,116 

88,616 

10,001 

23,413 


Value. 


1301,786 

29,145 

120,880 

1,750,001 

17,065 

881,652 

70,808 

16, 151 

8,195 


Property  cleared, 
throagh  and  way. 


Total 

quantity. 


64,265,783 
0,0311 

83,869,500 

18,003,758 
228,742 

12, 731, 611 
138,190 
204,335 
350.587 

84, 080, 948 

628,000 

8,024 


Total 
ralaew 


$1,802,878 

81,610 

166,850 

18, 003, 758 

160, 119 

5,729,223 

110, 552 

173,685 

122,706 

2,102,024 

12,560 

12,*036 


Table  ym. — Oroee  and  net  eamingi  of  prominent  linee  of  railroad, 

psmsrsTLVAinA  kailboad. 


•••*••«« 


!•«■•••••   •••••••< 


Sarainga 

Percent. 

from 

of  grois 

freight. 

eaniinga. 

$2,805,806 

65.7 

4,191.784 

7a7 

11,193,566 

64.1 

12, 793, 160 

73.0 

15,651,741 

76.4 

20,234,046 

77.0 

22,400.120 

8L0 

23, 517, 178 

76.3 

24,536,780 

76.6 

22,823)320 

7&6 

Xamlnga 

Percent 

from 

of  groae 

paaeengera. 

eaminge. 

$1,251,857 

20.3 

1,453,003 

24.5 

6.453,047 

81.2 

8,757,042 

2L4 

8,772,806 

18.4 

4.487,146 

17.1 

5, 023, 385 

18.2 

5,062,456 

10.3 

6^  115, 428 

10.1 

6^017,763 

lOiO 

Ket  earn- 
ings. 


$1, 820, 277 

2,296,402 

4,189.111 

6,271,622 

8. 699, 199 

11, 936, 172 

12, 178,  540 

12, 958, 155 

13, 696. 309 

12,621,778 


Per  cent 

otgroM 

earnings. 

42.8 

3&7 

24.0 

85.8 

42.4 

45.9 

44.1 

42.0 

42.8 

4L8 

Gross  earn- 
ings. 


$4,270,070 
5, 932, 701 
17.459,169 
17.531,707 
20, 493. 252 
25, 987. 658 
27, 647, 000 
80. 836. 982 
82,017,813 
30,196,885 


VXW  TOBK,  LAXX  KBIS  AHD  WZSTIBST  BAILBOAD. 


.••■••a 


••••■■•a 


$8,653,008 

8,884,848 
10,726.264 
11,963,547 
12;  287, 800 
14,301,115 
16,070,077 
14,642,128 
15, 562, 141 
12,808,157 


66L6 
76w0 
70.1 
74.1 
72.8 
77.0 
77.1 
73.8 
75.5 
78.8 


$1,608,670 

80.0 

1,180,067 

22.8 

4.450,800 

20.1 

8,068,809 

24.5 

8,461,804 

20.5 

8,682,061 

10.7 

4,041,267 

10.5 

4,884,510 

2L0 

4,184,071 

20.1 

8,676,6^ 

20.0 

$2,823,240 
1,003,326 
4,483,385 
4. 106. 450 
4, 197, 727 
7.049,183 
7,450,375 
6.887,680 
7. 019, 872 
5)  549, 639 


61.4 
36.7 
29.3 
25.4 
24.9 
37.7 
36.0 
34.5 
84.1 
8L5 


$5,488,903 

5, 180, 322 
15,300,675 
16,179.461 
16,876,858 
18, 693. 108 
20, 715, 605 
10,075,774 
20, 508, 571 
17. 618, 976 


HBW  TOBK  CXNTBAL  AHD  HUDSOH  BlVJClt  BAILBOAD. 


$3j755,820, 

48.8 

4,043,638 

54.9 

11, 000, 058 

5a7 

14,827,418 

64.1 

17,899,702 

67.3 

22,199,968 

73.2 

20,786,750 

70.7 

17,672,252 

64.0 

20,142,488 

66.3 

16b  484, 983 

64.0 

$4,456,100 

68.1 

8,714,204 

41.2 

6, 621, 40» 

35.0 

6,788,502 

3ai 

7,276.848 

27.4 

6, 611, 160 

21.8 

6,058,088 

23.7 

7,816,510 
8.526,843 

2&7 
28.1 

7,583,218 

20.8 

$3,775,620 

4&0 

8.456,520 

88.4 

8,680.382 

20.0 

8,205.240 

87.1 

0,328,807 

8M 

12,460,062 

4L1 

0. 857, 746 

88.6 

7.853,823 

2&8 

9,613.807 

8L7 

7.827,108 

8a4 

$8,885,217 
0,004.386 
18, 427, 904 
22,868,820 
26,585,415 
80, 818, 946 
89,322,532 
27,249,797 
80.863,001 
85^676^421 
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Table  IX.-— TAo  Sorihweiiem  roadi, 

GBOBS  XABNXtrGB  TROU  FBBIOHT. 


Toftn. 

Chioago 

and 
Alton. 

CUcago, 

BurUnkton 

ana 

Qninoy. 

Chioago, 

MUwaokM 

■and  Saint 

Paol. 

Chioago 
and  Korth- 

we8t«rn. 

Ghioago 

and  Rook 

laUnd. 

niinoU 
Central. 

^'ST 

1876 

♦3,878,068 
8,178,681 
5,808,484 
6. 546, 870 
6b  048, 188 
6. 107. 881 
6^078,876 

$4, 514. 620 
8,608,617 
16,054,300 
16,585,818 
15,711,600 
10,514,161 
18,514,488 

$5,116,141 
5.600.668 

8,884,226 
11,884,706 
14,002.885 
10.865,854 
16,128,864 

$8,187,687 
0,640,480 
12,807,777 
14,414,161 
17,625,184 
16,884,858 
17,677,866 

$8,687,002 
^  202, 418 
6,086,165 
8,800,480 
0,687,007 
7,028,887 
8,056,816 

$5. 142;  621 
6,480,886 
6,871,882 
6.875,648 
5,818,192 
8,864,898 
7,808,048 

$29,919,151 
87,Ott,i6a 

1880 

57, 591, « 

1881 

1888 

66, 007,715 

1888 

1884 

75,064,744 
74,852,91 

Tosns  or  FRsiaHx  oabszxd. 


1870 
1875 

1880 
1881 
1882 
1888 
1884 


1,261,482 

1,546,842 
8, 071, 788 
3, 275, 004 
8, 522, 840 
8,488,406 
8,508,884 


1,068,754 
8,806.088 
0, 638, 186 
7, 710, 750 
6. 346. 258 
7,645,701 
7,525,007 


1,698.768 
1,882.887 
8, 260. 353 
4. 276. 088 
5. 127, 767 
5.661,667 
6;  028, 016 


2,228,978 
3, 158, 815 
5.  674, 635 
6. 662, 112 
8, 100. 803 
7,874,665 
8,458,804 


858,868 

1, 717. 727 
2, 066. 763 
8.276,260 
3. 754, 531 
8,454,888 
8,618,142 


1.881 

9,018.484 

2,702,582 

2.875,833 

2, 900. 578 

8,638,608 

8,864,085 


8,8«i^n 

84,218^30 
28,078^017 
28.8S1,W 
31,66l.f» 
82,571,511 


NT7HBBR  OF  TONS  CABBDSD  OKX  HILB. 


Toara. 


loi V. •*••■■•••••■■•■*•■•■•«••••••■•«,«■• 

1875 

1880 , 

1881 

1888,... 

A VOS *■««•• ■....*  wmmmmm .wa«*. ,«q.., •■•**» 

1884 


1870 w 

1876*..o..*... 

te::::::::::::::::::::::::::::::::: 

1888 p p 

1884,.., „ 


Chieaico 
and  Alton. 


145, 000, 000 
168, 023, 870 
481.474,780 
447,  000, 807 
474, 82»,  008 
540, 860.  584 
608,768,054 


Chio«go,Bar- 

Usctonand 

Quinoj. 


Cbicago,  MU- 
wankee  and 
Saint  PaoL 


147, 
436. 
1.884. 
1.211, 
1.822, 
1,562, 
1.427, 


400,207 
363.161 
461.788 
003, 074 
808,402 
141,458 
286,638 


Ohioago 

and  Rock 

Island. 


180,888,871 
287.018,578 
686,458,054 
712.388,188 
788,466,874 
701, 605, 385 
734,601,880 


nilnoU  Oen- 
traL 


866,408,400 
884,650,800 
881,288,488 
986. 035. 484 
417. 702. 658 
604, 632, 667 
577,542,038 


181,428.578 
279,630.602 

004, 876,  IM 

607, 347,  6C7 

045.250,158 

1,176,605,038 

1. 847, 787, 833 


caos 


Chioagoad 
'SorthwttlUa. 


884, 747.  M 
454,5M^K7 
6«5,9UI;M 
8eO,ftt774 

i,ifi8.ifl^a» 

l,188.8»ka» 

l.880;m71l 


^fS?** 


1,984. 
1.804. 
4,844, 
4435, 
i.«41, 
»,768. 
»,W0, 


678,991 
837,877 
460.655 
202,006 
830,084 
173.488 
110.011 


Bate  per  tan 
per  mile. 


80  01  IS 

01  r> 
turn 

01.8)8 

OLin 


OBRBAL  SUPPLY  OP  EUBOPB. 

The  production  of  cereals  of  the  countries  of  Europe  waa  given  in  So. 
3  of  the  present  series  of  statistical  reports,  but  the  record  of  the 
products  grown  does  not  indicate  accurately  the  aotual  supply*  The 
imports  must  be  added  to  home  produotion,  and  exports  subtracted  froifi 
tba  Bum.  ITor  will  a  single  year  suffice,  as  both  production  and  com- 
mercial e:(changes  of  grain  fluctuate,  and  the  real  consumption  is  not 
exactly  ooipcident  in  point  of  time  with  the  recorded  orop  movemeDt  of 
each  year.  But  the  figures  of  a  period,  five  or  ten  yearsi  taken  together, 
will  afford  an  ayerage  that  will  represent  as  closely  aji  is  possude  oi 
desirable  the  real  rate  of  consumption. 

It  lias  been  difficult  to  collect  official  data  for  a  coxuecutiye  series  of 
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md  impoBSfble  to  make  the  series  uniform.  Twenty  years  ago 
few  fragments  of  similar  data  oould  be  had  ;  even  now  tbere  are 
es  in  Europe  that  do  nut  attempt  annual  estimates  of  production. 
EbUowing  statement  is  a  summaiy  of  the  actual  supply  of  each 
r  named,  for  food  of  man,  feed  of  animals,  and  seed  for  sowing : 

i  $h&wing  ike  average  eupplp  for  a  eeriee  ^  yeaire  ^  htm^-pmon  and  foreign 
^  and  ef  aXk  eereale,  with  the  average  eupyly  per  head  ef  populatton,  <fi  etanXaie* 


PoyvlftMoK. 

PttteA. 

^nskkMm  fumf . 

wtriM. 

Wkit8. 

AUoareils. 

▲Cgragnti^ 

PwhMd 

▲iCranfttiw 

PerhMid. 

wi«»y 

87,800.000 

8^440.880 

1,880.000 

87,000.000 

45,200.000 

84.500.000 

27,500.000 

8.850.000 

4,160.000 

6^073.000 

78,000.000 

4,500.000 

1,775,000 

lf74-'82 

1810 
U75-'82 
18r2-'88 
1878-88 
1874-88 
1872- '83 
1870-'83 

1877 

1876 
1870.'81 
1874-83 
1811-75 

7.038.418.476 

1^  M2.  400.  858 

145,  7<H,  818 

20.  418,  402,  008 

7.  066.  830.  811 

12,  845,  181,  800 

A  770.  418.  U6ft 

683.  635.  002 

523,351.011 

468.285.  69S 

8, 147.  168.  628 

260.  12U.  UOO 

45, 842, 148 

too 

166 

.75 
6.64 
L56 
&75 
&18 
178 
L26 

ta4 

.60 
.26 

77.  116,  S88.246 
6^  808.  660.  888 
8.  148.  867. 168 

87,  408.  006,  688 

87.  487.  8S5.  572 
28.  488  864,  878 
14,804,083,878 

2,  488.  818.  88f 

2.  008.  64)2,  888 

3.  751.  006.  482 

88.  080.  OUJil  014 
8.  658.  811.' 304 
1,063,783,^65 

7.84 

8.74 

1&  15 

•••••«•• ••«*•*• 

10.11 
&20 

■ • ■•«•■■••••■ •• 

a66 

8^42 
ft  81 

184 

>•• •••«■«•••• •• 

■•••••■■••••a ■■ 

a.  88 

7.81 
6.80 

itemeat  laolvdM  About  286,000.000  of  tha  ponnlfttlon  of  Kurope^  and  oiakoi  the  supply 
I  oootaU  of  wheat  %xA  2,868,000,000  oeotaU  of  all  ooreaU  together.  Boltflum  ta  repreaeuiua 
»  veai'  It  la  WieTod  that  as  avera/e  would  be  about  4  contala  of  wheat  pet  heMl,  sod  8.6 
As.    Ihs  totsl  populAtiQa  of  lorope  ia  abont  880.000,000. 

supply  is  obtained  mainly  from  domestic  production,  in  some 
es  in  part  by  importation,  and  in  all  there  are  aoiue  imports  and 
»  which  modifv  the  supplv.  These  data  have  been  compiled  for 
s  of  years  (published  in  the  monthly  report  of  March,  1885),  and 
irage  imports  and  exports,  as  well  as  production,  give  a  truer  idea 
real  supply  than  could  be  obtained  from  the  examination  of  flue* 
[  annual  flgures. 

owifif  ti^  SMfo^*  |)fodiMiMoii,  Imporlo,  euowrU^  emd  eupply  nf  wheat  in  dUfereat 

eowntiriu  fov  the  perioa  epecifitd. 


Countries. 


tsiA  ssd  Irelsad. .. 

ids 

-  -  ••• »•»•••••♦••••• 

JSUTOpSa  ••*««••■••■ 


Period. 


1874.'82 

18K2 
1875- '82 
1872-83 
lK78-'88 
1874- '83 
1872- '82 
1870- '82 

1877 
1870- '81 

(#) 
1874- '83 
1871-75 


Prodnottoo. 


Pottndi. 

87. 083.  062.  758 

01,635.  Irih  2t)0 

274.  007.  768 

018.  407.  Wff.  361 

56.  3KH,  551.  028 

d5,  rt7H.306.  Ill 

6, 2K7  893.  581 

^26.  204.  9>95 

4^0.  67.V  000 

11.  870.  097,  640 

10, 400.  425.  500 

101.  535,  007 

16, 514, 280 


Imports. 


PovncU.  s 

414.  7(12.  652 

L  577.  802.  564 

80.606.863 

2, 8:i0.  0<il.  0(J2 

1,426  817.488 

7,413.  012.  4i»0 

655.  0K9.  727 

5t<8,  256  802 

63.  786,  613 


144.858.877 
88.871.  110 
28,327.868 


Exports. 


Pottvuff .  a 
460,  246  880 
67u.  56U  <(o5 
200.  u,S!l.  713 
800.  440,  655 
648.  53K,  ',£115 
146.  226.  920 

i7'4. 64W.  -m 

230. 825.  685 

GO.  6u2 

8,723,728  012 

140.  106.  5(»4 

81,288,111 


Supply. 


P^und$. 

7.02K.418.475 

2,  543,  4UU,  0.'>8 

lU  7U4  018 

20i,il8.  tuar,ii8 

7.  066.<^dU  J11 
12,045.  M  tm 

1^770.  118.  U65 
0H3.  «iib.  inn 
523.  351  Oil 

8,  147    100  6  *8 
10.  414  27M  313 

268.  i2u  01^ 
45,842,148 


IsnUtlTely 


ling  wheat  meal  and  floor  rednoed  to  their  approTlmate  eqnlTalents  In  wheat 
ia  Included  with  wheat    In  the  esse  of  ▲natxlA-Hongary  the  QosAtitj  o/  speli 

lod  maslln  are  ineliided  with  wheni. 

flgiiree  do  not  Inolude  the  lale  of  Mao  and  the  Ohsmd  Istonds. 

KunM  aa  to  pn»duotlon  are  taken  from  Dr.  von  NeumapnSpallart'Si  Utbergitiktm  dtr  TTctt- 
h,  and  purport  to  vsprsssnt  ft  nsdiofli  srop  for  (he  period  188V  to  IM.  Zkelmpoffts  ftod  ng- 
for  the  jesK  lB7a 


\ 
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Tabu  $how^g  the  avtrmge  produdUmf  importif  exporU,  and  tuppJy  of  aenaU  oiJter  ikm 

wheat*  in  different  eountriet  for  the  period  epedfied. 


Coantrlat. 


AnstriA  ftnd  Himguy  5...... 

Belgicun 

Denmark •....•..••..... 

Fruioeft 

Germany 

Great  BrltaiA  and  Ireland  e. . 

Italy 

Ketnerlanda 

Portngal 

SoBsiaiji  Bnropo.. ..••••.... 

8pii^ 

Bweaen 

XTorway — 


Perloda. 


t874-:82 

188^ 
1875-'82 
1872-'83 
I87».'88 
1874^*83 
1872-'82 
1870-.'82 

1877 
187a-'81 

(0) 
1874.'82 
1871-75 


Production. 


Poufidfl. 

90.401,210,956 

2, 032, 101, 824 

8, 152, 831. 278 

18, 584, 788, 138 

27,806,083,487 

10, 301, 553, 025 

8, 054, 305.  533 

1,8L1,448»644 

1,451,749,552 

65,398,103,810 

8,133,210,368 

3, 442, 835, 845 

646, 632, 216 


Imports,  a 


POttfUlt. 

721,077.580 
1.208,488,831 

202,448,499 

1, 182. 518, 412 

8, 831, 094, 704 

0, 352, 373. 903 

d261,  202, 479 

780. 447,  111 
85,923,006 


47,828.470 
870, 897, 862 
884,694.726 


Exporta.* 


Poundt, 

1,093.832,768 

474,419.915 

351. 402.  540 

778,  702,  473 

719, 672,  uai 

109, 154, 329 

191.992.201 

290, 711, 780 

1. 420. 743 

4,404.730,424 

33, 328, 410 

523. 542. 318 

18,875.936 


Supply. 


Poundt. 

30,C8}^4fil,771 

2.760,'J>».dM 

3, 003. 66  J.  29 

16,088,604,077 

80. 430, 405,  »1 

16.544,772,689 

6.123,e05.Stl 

i.mo.i6i,t« 

1.486, 251.875 
60. 833, 433, 3» 
8,147,219.431 
8.280,601,381 
1.017, 951, 601 


*  In  eome  eaaee  other  than  wheat,  epelt,  uid  maelln.  see  notes  to  preoediuf;:  table. 
a  The  flgurea  on  imports  and  exports  include  cereal  products  reduoed  to  their  approximate  eqnif^ 
lent  In  the  cereals  f^m  which  they  were  respeotively  derived. 
b  Millet,  of  which  the  amount  is  oomparatlTelv  small,  is  not  included. 
c  The  figures  as  to  productioii  do  not  include  tue  Isle  of  Man  and  the  Channel  Islands. 
d  Pulse  is  included  with  crain  in  these  figures.  . 
i  Bee  note  «,  preceding  table. 

Tahle  ehowhm  the  average  production^  import^  exportf  and  supply  of  cereale  in  diffemt 

countrieefor  tM periods  specified,* 


OountrlM. 


Aastria-Hungaiy  ..m..  . . 

Belgium .....••.•• 

Denmark .....  ........... 

ji  i'Anoe  •.*•«.. ...••«■■■••« 

Oennany.  •....•••........ 

Great  Britain  and  Ireliuid 

Italy 

Netherlands 

Portugal .....MM. 

Snssia  in  Saropa....MM. 

Spain 

Sweden  .«i m...^... 

liwf  way.. ...■■■  ■..■■■■■.. 


Periods. 


1874-'82 

1882 
1875-'82 
1875-'83 
1878-'83 
1874-'83 
1872-'82 
1870^*82 

1877 
1870.'81 

(*) 
1874-*82 
1871-76 


Production. 


Potmdt. 

27,544,182,718 

8. 667, 850, 824 

3, 426, 710, 046 

85, 082, 655, 408 

83,506,034,516 

15, 070, 040, 136 

14, 342, 108, 124 

1, 687, 650, 829 

1, 911, 424,  552 

77, 268, 061, 450 

18,542,644,868 

8.634,870,852 

663, 146, 496 


Imports. 


Pottndt. 
1, 135, 780, 231 
2, 786, 290. 805 

283,110,362 

4. 013, 500, 315 

6^258,812,192 

13.765,886,493 

916,882,206 

1,877,703.412 

99,650,679 


192, 287. 847 
469,268,972 
414, 022, 505 


Pounds, 

1,568,079.688 

1. 144, 988, 720 

560.462,253 

1,688,148,128 

1,868,211.186 

255, 881, 249 

364,550.454 

521. 537. 874 

1, 481. 345 

8.188,458,436 

173, 434, 914 

544,838,429 

13,875^936 


Supply. 


^oimdi. 

27.116,883.246 

6^808,  flOO^m 

8,140,867.153 

87.408,006^665 

37,487,28S^5r3 

38.489,964»379 

14, 894, 023, 8» 

2,483,816^867 

2,008.80^866 

09,060,600,014 

18,661.407,801 

8. 658>  811,184 

1,063,7>S,U5 


*  Bee  notes  to  the  two  preceding  tablet. 


1885— THE  OEOPS  OP  THE  YEAR. 


Notwithstanding  the  fears  of  many  in  the  early  months  of  the  year, 
the  season  has  been  a  full  average  of  prodnctiveness.  It  is  the  first 
in  five  years  past  to  give  an  average  yield  of  com,  after  a  previoas 
period  of  six  years  of  26  bushels  or  more  x)er  acre.  The  present  rate  ex- 
ceeds the  average  about  half  a  bushel  per  acre. 

Oats,  allied  to  com  in  its  uses,  and  governed  in  price  more  or  less  by 
the  sapply  of  maize,  also  made  a  high  record  in  th^,  season's  reports  (»f 
condition,  showing  the  largest  area  and  greatest  volume  of  prodactiou 
ever  recoixled. 

Barley  is  a  medium'  crop,  and  buckwheat  above  the  average. 

Wheat  has  suffered  worse  from  winter  killing  than  in  any  former  ex- 
perience of  crop  reporting  in  this  Department  The  winter  of  1880-*81 
was  only  less  severe,  and  that  of  1873-'74  was  nearly  as  bad.  On  the 
basis  of  the  area  seeded  the  yield  was  only  9.2  busheU ;  on  the  ores 
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harvested,  dedacting  abandoned  and  replanted  areas,  which  were  larger 
than  ever  before,  the  yield  averages  10.4  per  acre.  The  loss  was  not 
Tnaterial  in  tiie  northern  belt  Michigan,  the  highest  latitude  in  wljich 
winter  wheat  is  grown,  suffered  less  than  usual,  and  made  a  large  crop, 
i»nc  of  the  best  recorded ;  its  surface  was  well  covered  with  a  blauket 
of  suow  until  into  April.  There  was  some  protection  in  Northern  Ohio, 
:iiid  a  comparatively  good  crop  on  a  limited  area.  The  loss  in  Kew 
York  was  also  slight,  and  not  very  severe  in  Pennsylvania,  with  some 
rxceptional  areas  of  greater  damage.  The  central  belt  between  30^  and 
40<^  of  latitude  received  the  full  effect  of  the  winter's  severity.  The 
South  is  usually  exempt  from  iiqury  by  winter  freezing,  but  not  en« 
lirely  the  past  season.  The  signs  of  ii^jury  in  spring  were  visible  even 
in  the  extreme  South. 

Cotton  promised  a  large  crop,  on  an  increased  acreage,  and  hajs  made 
nearly  a  medium  one,  in  aggregate  volume  exceeded  by  the  crop  of  1882, 
and  approached  somewhat  nearly  only  by  tihaj;  of  1880. 

Other  crops  have  eiyoyed  conditions  favoring  medium  abundance, 
with  some  exceptions,  notably  the  potato  crop,  which  was  ii^nred  se- 
verely by  rot  in  the  latter  part  of  the  season. 

Altogether  production  has  been  abundant,  more  than  ample  for  do- 
mestic consumption,  in  everything  except  the  products  which  are  always 
insofflcient^  as  sugar,  barley,  rice,  and  subtropical  ' 
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The  temperature  of  April  was  a  fbll  average  on  the  Atlantic  coast 
and  the  Eastern  Oulf  States,  and  still  higher  in  the  Western  Gulf  States, 
in  Tennessee,  and  in  all  the  region  west  of  the  Missouri.  It  was  an  av- 
erage in  the  Ohio  Valley  and  in  the  Mississippi  Valley ;  and  slightly 
below  average  in  the  Lake  region  and  in  Florida.  May  temperature 
was  uniformly  lower  than  an  average  in  all  the  country  east  of  the 
Bocky  Mountain  region,  and  higher  thence  to  the  Pacific  coast  In 
June  temperature  was  normal  in  the  Eastthe  South  Atlantic  States, 
Western  Oulf  States,  but  low  in  the  Ohio  Valley,  the  Lake  region.  Up- 
per Mississippi,  the  Missouri  Valley,  and  extreme  Northwest.  It  was 
nearly  an  average  in  July.  August  was  unusually  cool  throughout  the 
Wes^  and  in  September  somewhat  below  the  average,  except  in  the 
Northwest. 

.  Kainfall  was  deficient  in  April  ttom  Pennsylvania  to  Florida,  and  es- 
pecially abundant  in  the  Missouri  Valley.  The  May  precipitation  was 
above  the  standard  in  all  of  the  States  sout^  of  New  England,  normal 
in  the  Ohio  Valley,  and  deficient  in  the  Lake  regions  and  the  Northwest; 
but  the  Lower  Lake  region  had  an  excess  in  June,  as  did  the  East,  the 
Lake  region,  and  the  Missouri  Valley  in  August.  The  Southern  Atlantic 
States  were  visited  with  extreme  rainfall  in  September,  while  the  quan- 
tity was  small  north  of  Maryland.  As  a  whole,  there  was  a  more  equal 
distrittution  than  tteual,  and  greater  exemption  nrom  droughts.  Injuries 
to  growing  crops  were  greater  from  floods  and  excessive  moisture  than 
txom  drought. 
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For  a  better  opportunity  to  study  the  peculiaritiea  of  the  scasorfi 
meteorology  and  its  influence  on  vegetable  growth  and  maturation, tb« 
following  ta«bles  from  the  Signal  Service  records  are  presented : 

ATXSAOX  TXMFXBATUBl. 


DifteiotiL 


•■•■•■ 


!•«•••• 


New  England •• 

MidUle  Atlautlo  StetM .. 
Sitath  Atlantic  StatM.... 

Florida  Paiilniinla 

Bantorn  Qiilf  SutM 

WtMtArn  Gulf  Slates 

Bio  Oraude  Valley 

Tenoeaeee , 

OhloTallev 

Lower  Laae  reeloa 

TTpper  Lake  rtsfnon 

Bztreme  Northwest 

TTppiT  MtHnlstippl  Valley 

HlMOUii  Valley 

Northern  Slope.... .a^.. 
If  iddle  Slope  .....•..••.. 
Sonlhern  oiope  ....••.... 

Sonthern  IMateaa 

Middle  PlHleaa 

^'ortbern  Platean 

Kortb  PaoiacUoaatreglon 
Middle  Paollle  Coaat  re> 

ICinn    

Bouifa  Paolflo  Coast  region 
Meont  Wuhloclon,  ST  H. 
Plk*'«Peak,C& 


ApifL 


0 

48.4 

40.9 

01.2 

718 

85.0 

66.4 

7&8 

5&5 

68.6 

44. 

18. 

SA. 

50. 

46. 

42. 

50. 


4 

8 
4 

7 
0 
0 
1 


62.8 
57.8 
48.1 
48  8 
50i8 

67.0 
61.6 
30.8 
UL8 


e 

4&0 
60.8 
61.8 
71.0 
Ofl.  4 
67.8 
78.2 
60.1 
88.6 
410 
87.6 
40.1 
60.4 
48.6 
46.1 
63.1 
68.1 
681 
60.0 
611 
8L7 

68.8 

64.8 
23  0 
1&8 


MV. 


i 

I 

2 


618 
61.6 
70.0 
78  7 
72.6 
713 
80  1 
810 
86  0 
67.8 
61.  3 
614 
62.7 
58.2 
614 
68.6 
70  8 
86.6 
612 
68.8 
65.0 

612 
616 
S8  6 
2L8 


611 
618 
68.1 
718 
712 
71.2 
712 
66  8 
88  6 
516 
415 
617 
60.1 
611 
611 
M.8 
814 
611 
66.8 
614 
67.8 

81.2 
818 

811 
8L1 


e 
618 


7 
8 


1 
2 
0 
2 

0 
6 


71 

71 

80.8 

717 

80. 

84. 

79 

73. 

67. 

81 

616 

71.0 

618 

818 

710 

77.8 

718 

618 

610 

616 

84.8 

71.8 

ao 

817 


i 


e 

811 
68.7 
716 
80.6 
711 
80.8 
83.6 
710 


7 
1 
4 
4 

7 


70. 

64 

68. 

60. 

69 

613 

68  8 

616 

n.  6 

71.7 
61.8 
63.0 
80.4 

811 
711 
412 
118 


July. 


I 


e 

68.4 
714 
80.6 
83.0 
8L0 
815 
86.6 
712 

n.  1 

71.8 
67.1 
614 
75  6 
713 
818 
74  8 
80  1 
714 
716 
718 
64.4 

618 
718 


i 


68.7 
711 


80 

62 

80 

82 

84 

714 

77.7 

7L6 

87.2 

61 

71 

74 

61 

74. 

79 

71 

73. 

78 


7 
6 
7 
8 
0 
0 
8 
3 
8 


617 

67.2 
77.0 


Angnal 


e 

618 

73.7 

714 

8L8 

712 

81.0 

811 

718 

718 

714 

66  4 

610 

716 

716 

67.2 

71 

71 

71 

71 

71 

84. 


7 
9 
4 
6 
3 
1 


614 

811 


i 


818 


73. 

71 

81. 

78. 

80. 

81 

70 

71 

61 

6L 

60. 

61 

67. 

61 

7L2 

77.7 

716 

711 

7L3 

64.8 

C7.8 
718 


September. 


t 

X 

9 

82.1 
610 
74.4 
716 
710 
711 
80.8' 
718 
87.8 
88.4 
810 
54.8 
64.6 
62  0 
55  2 
63.8 


811 
612 
510 
518 

87.8 
87.1 


681 

73.4 

m.% 

Ti3 
73.8 
8IL4 
70.1 
881 
ILl 
6r.8 
61.1 
6i« 
814 
681 
8iS 


887 
611 
HI 
888 

884 
888 


AVB&AQX  TUXSTALL, 


y^wSnfflAnd..-.- 

Middle  liiantle  Statee 
Sonth  AtlaDtfc  Sutea.. 

Florida  Peninnnla 

Baateni  fJult  !)tatee..«... 

W»N«tMrD  Gulf  Sutea 

Hio  Oraiide  Valley 

TeiinoMHee 

Ohio  Valley ,„.,. 

L«>wer  Lake  refloB  ...... 

tlppMr  t.jftk^  mirinn  .•••.. 

BitHime  Kon.hweet 

UppMr  MtRAiHsippl  VaUey 
MisHotin  Valley 
Kofi  hem  ftlope. 
Miildli*  Slotie  ..... 
Southern  Slope  ... 
S^tuthnrTi  Platean. 
Middle  Plat4tan  .. 
Korthern  Plat#«an. 
19orth  PaoiflcC^iaatreirlon 
Mhldle  Pacific  Coait  ny 

|[[ion 

South  PaclflcCoaetroslon 
Mount  Washington,  N.  H. 
Pike's  Peak,  Colo 


...••«•■ 


in. 
160 
168 
4. 
1 
1 
4 
1 
6. 
8 


64 

61 
87 
60 
76 
83 
50 
186 


I 

1 

1 

3 

L 

1. 

1 

0 

L 

I 


02 
86 
07 
08 
61 
84 
37 
48 
74 
86 


158 

100 
108 
4.28 
182 


in, 
1  18 

1.  81 
1  16 
162 
4.32 
188 
I.  .W 
157 
3  73 
144 
1  86 
143 


/A. 


42 

10 


1  45 


61 
90 
41 


124 
116 
188 

1.40 
LOO 
2  66 
139 


8 

1 
3 

3 
4. 


70 
88 

52 
15 
45 

ira 

2.  68 


80 
90 
25 
57 
06 
43 


8  99 
143 
4  09 
8  12 

0  40 
LS3 

1  50 
123 

0  02 
0.35 
6  85 
4.01 


In, 
151 
189 

8  34 

4.67 
5  05 
5  07 
172 
4.93 
170 
186 
110 
1.47 
148 


10 
40 
51 
10 
55 
1.76 
167 
148 


188 
122 
129 
112 


In. 

176 
58 
01 


1 

5 


6  20 


94 
53 
60 


4.57 
4.44 
176 
4.28 

3  88 
163 

4  83 
123 
3  40 
198 
142 
170 
1.30 
L34 

0  35 

1  10 
14.'i 
L83 


In. 
183 

131 
180 
36 
23 
97 
27 
62 
22 
35 
04 
82 
04 
20 
16 
64 
18 
160 
154 
174 
L36 

175 

102 

1LS4 

L88 


7. 

4. 

1 

1 

1 

4. 

1 

4 

4 

1 

4 

4 

4. 

4 


In. 
4.48 
4.24 
172 
156 
4.88 
196 


I. 
4. 
4. 
1 
3. 
3. 
4. 
4 


97 
02 
61 
80 
50 
22 
14 
86 


LOO 
140 
1  18 
124 
136 
158 
170 

106 
107 


In. 
131 
103 

4.63 
125 


5 
4. 
1 
4. 
I. 
3 


06 
01 
75 
78 
00 
27 


103 


1 

4. 


21 

06 


4.U9 

1.94 

185 

L71 

L31>j 

129 

110 

147 


in 

117 


In. 
148 


4. 

1 

7. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

L 

1 

1 

1 

0. 

1 

1 


01 
30 
67 
44 
93 
68 
77 
37 
08 
U 
13 
21 
02 
88 
68 
87 
86 
47 
30 


114 
110 


In. 
141 
188 

7.67 
174 
148 
L83 
68 
71 
81 
10 


1. 

1 

4. 

1 

1 

1 

1 

1 

1. 

4 

1 

L 

0. 

0 


81 

48 
04 
85 
17 
06 
60 
47 
10 


180 
106 


In. 
188 
108 

184 
122 

4.21 
155 
148 
124 
168 
100 
170 
183 
157 
137 
LI4 
L6a 


LI8 
162 
179 
L04 

130 
102 


IH 

L88 
7.14 
II  lA 
7.81 
IM 
4.18 
4.48 
154 
174 
161 
Lit 
4.R 
147 
ti.!^ 
1» 


0.41 

I.l'l 

0.02 


Grouping  the  more  important  agricultural  districts  of  the  South  and 
West,  and  comparing  the  record  of  1885  with  the  average,  the  peculia^ 
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ities  of  the  season's  tempeTatnre  and  rainMl  in  the  several  districts  is 
made  easily  apparent : 


Hoiktlu. 


Apfril 

May 

July 

Angiut 

September 


8ont]iAtlwti& 


0.0 

-ao 

-0.4 

-a  2 

+ae 

— LO 


-2.48 
+2.82 
+0.79 
*L09 
-I-L87 
+1.80 


WeatMTiOiilC 


+1.4 
-2.1 
+0.4 

~a4 

-0.1 
-0.8 


Inehet. 

+L28 
-0.82 
-0.06 
+0.00 
-2.10 
+8.78 


OUoVell^y. 


I 


I 


0.0 
-2.4 
-2.5 
+0.0 
-2.2 
-L4 


I 


+a28 
-a  20 
-a  22 

-2.01 

+1.24 

+a88 


HlMonii  YaI. 
toy. 


+1.7 
-LI 
-LO 
+L4 
-4.8 
+•.4 


i 


+1.11 
+ail 
-0.5S 
-0.07 
+8.02 
+L20 


Extreme  Norih» 

irett. 


—0.7 
-2.2 

+0.8 
-&8 

+a4 


1 


Jndut, 
+0.00 
-L50 
+1.20 

-a  01 

-L52 
-LIO 


OOBN. 

In  consequence  of  the  injury  to  wheat)  the  maize  acreage  was  in- 
Greased  more  than  nsnal. 

The  area  of  last  year,  as  estimated,  was  69,683,780  acres ;  this  year 
78,130,150  acres,  an  increase  of  6  per  cent.  The  crop  had  a  favorable 
start  July  condition  averaged  94  per  cent  against  96  in  1884  and  100 
in  1880.  High  condition  in  July  is  not  absolutely  essential  to  the  pro- 
duction of  a  large  crop,  yet  it  is  a  favorable  indication.  During  the 
six  consecutive  years  of  large  production,  condition  in  July  reached  100 
twice,  but  only  in  one  instance,  in  1877,  was  lower  than  in  July  of  the 
present  year. 

It  was  shown  that  there  had  been  a  large  amount  of  replanting 
throughout  the  West,  partly  because  of  defective  seed  used  and  pcurtly 
on  account  of  excessive  moisture  in  the  seed  bed,  and  a  prevalence  of 
oat-worms  that  seems  to  have  been  somewhat  onusuaL  The  lessons  of 
the  past  few  years  have  been  expensive^  but  they  have  not  taught  all 
fkrmers  the  economy  of  a  careful  and  timely  selection  of  seed,  though 
much  has  been  done  in  that  direction  by  thoughtful  farmers.  An  im- 
mense amount  of  labor  has  been  lost  this  season  in  replanting  because 
of  poor  seed. 

There  was  an  excess  of  moisture  in  low-lying  lands  at  the  planting  and 
germinating  x>eriod,  as  well  as  that  of  early  growth,  in  a  large  portion 
of  the  breadth,  yet  the  ardent  suns  of  the  last  week  in  June  evaporated 
rapidly  the  excess  of  moisture  and  greatly  improved  the  appearance  of 
the  crop,  so  that  growth  was  generally  luxuriant  and  the  color  a  healthy 
green  at  the  time  of  observation  for  the  July  report 

The  August  report  showed  an  improvement  in  condition  which  carried 
the  average  to  96.  In  some  sections  temperature  was  very  high  and 
moisture  deficient  a  part  cf  the  month ;  yet  improvement  continued, 
showing  that  high  heat,  without  deficient  moisture  often  benefits  com 
rather  Uian  injures  it 

In  the  latter  part  of  July  rains  were  general,  insuring  against  very 
serious  drought  for  the  remainder  of  the  season,  and  guaranteeing,  in  the 
absence  of  frost,  at  least  a  medium  rate  of  yield. 

The  returns  of  the  1st  of  September  showed  that  drought  in  the  South- 
eastern States  had  wrought  some  ii\]ury  in  the  light  soils ;  on  the  north- 
em  border  maturity  had  been  delayed  by  heavy  rains  and  cool  nights, 
with  slight  frosts  in  high  latitudes ;  yet  average  condition  had  been  re- 
duced only  by  a  single  point,  and  the  crop  in  the  absence  of  killing 
frosts  was  assured.    The  growing  season,  from  germination  to  harden- 
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ing  of  the  grain,  had  been  characterized  by  a  moderately  high  tempera- 
ture and  sufficient  moisture,  with  local  exceptions,  for  healthful  growUi 
and  full  maturity.  The  meteorological  conditions  of  the  summer  had 
been  more  favorable,  on  the  whole,  than  any  prior  season  since  1880, 
and  the  promise  accordingly  of  a  somewhat  larger  rate  of  yield  was 
reasonably  sure.  It  is  more  and  more  apparent  t£at  agricultural  mete- 
orology, in  connection  with  corn-growing,  is  of  equal  importance  with 
soil  constituents,  and  that  failure  results  firom  abnormal  temperature 
and  rainfall  than  from  lack  of  fertility. 

Insects  caused  no  general  or  serious  damage.  In  the  Ohio  Valley 
and  in  the  Lower  Missouri  Yalley  grasshoppers  were  abundant,  causing 
local  injury.  Ohinch-bugs  were  also  reported,  especially  in  Missouri 
and  Texas — ^in  some  localities  in  immense  numbers. 

The  October  report  announced  the  maturity  of  the  crop,  and  a  yield 
a  little  above  the  average  condition,  being  95,  one  point  higher  than  in 
July,  making  a  record  of  great  uniformity  through  the  season,  holding 
its  early  status,  and  even  improving  it  as  the  season  lengthened. 

There  was  exemption  above  the  average  from  frost,  and  therefore  a 
smaller  proportion  than  usual  of  soft  com.  In  an  average  of  series  of 
years  one-fifth  of  the  crop  is  unmerchantable,  from  frost  and  other 
causes  of  immaturity ;  in  bad  seasons,  two-fifths.  This  year  has  wit- 
nessed no  losses  from  frost  except  upon  the  northern  border.  Com  is 
so  general  a  crop  in  all  latitudes,  and  at  elevations  in  some  instances 
up  to  6,000  feet  or  more,  that  frost  catches  some  of  it  in  the  most  fiftvo^ 
able  seasons. 

The  product  of  com  as  estimated  is  1,936,176,000  bushels  agunst 
1,795,528,000  last  year,  an  increase  of  140,648,000  bushels,  or  7.8  per 
cent. 

The  yield  is  26.5  bushels  per  acre,  against  25.8  last  year,  which  was 
very  nearly  an  average  crop.  That  of  1882  averaged  24.6, 1883  only 
22.7,  and  the  still  worse  crop  of  1881  the  low  yield  of  18.6  bushels  per 
acre.  The  present  year  is  the  first  in  five  that  passes  a  full  average 
rate  of  yield.  The  price  is  little  more  than  half  that  of  1881,  which  was 
63.6  per  bushel. 

The  valuation  is  32.8  cents  per  bushel,  instead  of  35.7  cents  last  year, 
and  the  aggregate  value  is  (635,674.630,  less  by  about  $5,000,000  than 
the  smaller  crop  of  1884.  The  recora  of  estimates  by  States  is  as  fol- 
lows: 


StatM  and  TexiitoriM. 


Maine 

New  Hunpahire... 

Vermont 

Hassachoaetta .... 
Rhode  laland...... 

Connecticut 

New  York 

New  Jeraey ....... 

Pennaylvania ..... 

DelawaxB... 

Maryland ......... 

Virgini* 

North  CaroUaA.... 
South  CaioUaA .... 

Georela 

FloridA 

Alabama 

Mi8«i8aippi..M.. .. 
Louiaiana  m^...., 
Texaa 


SaiuieMee 


2, 
2, 
1, 
2. 

2. 
X, 

4. 

1. 


31,222 

88,886 

61,488 

57.668 

12,818 

68,140 

781,196 

360,870 

417,030 

216,  SOS 

726,386 

132.230 

545,126 

487.341 

857,700 

420,070 

846,114 

027,393 

917, 377 

090,443 

808,827 

660,600 


Bnahela. 


1,009.000 

1,200,000 

1,079,000 

1,061.000 

420.000 

2,033,000 

23,448.000 

11,212,000 

46.074.000 

„  4,174,000 

15,090.000 

31,838,000 

25.109,000 

13, 453, 000 

82,162,000 

8.700.000 

81, 405. 000 

25,766.000 

16, 410, 000 

84,406,000 

38,800,000 

76,581,000 

lAxil7«000 


Valium 


1706,9(11 

922,299 

1,268.50 

1,872.700 

308, 8» 

l,280,7n 

IS.  019, 844 

5,942.M 

22,57«,2« 

1.668,6M 

7,850,510 

14,963.M 

13, 891. 431 

7,533.CS0 

17,27i7M 
13.9ia,lM 

8,167,101 
41^8Si)tt 
17,6ttlOO 

C33^W 
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States  and  TerxitoriM. 


KestnclET, 
Ohio 


llichigim  .. 
Indiana .... 

Illinois 

Wificonsin.. 
If  innesota .. 
Iowa 


Miasoaii  .... 

Kaoaafl 

Nebraaka ... 
California ... 
Oragon  ..*..• 

Nevada 

Colorado .... 
Aiisona*..... 
Dakota.... M 

Idaho , 

Montana.... 
Vtrw  Mexico 

Utah 

Waahini^toik. 


Total. 


Aerea. 


8,S61,6<S7 

8,017,464 

088,682 

8,720,681 

8,660,036 

1,088,010 

048,018 

7, 640, 542 

6, 205, 728 

4,884,560 

8, 526, 475 

155,200 

6,470 

847 

27,830 

2,003 

530,100 

1,011 

880 

47,672 

18,742 

8,371 


78,180,150 


BnahaLt. 


00,660,000 

111,865.000 

80, 706, 000 

131, 004, 000 

268,008,000 

32, 750, 000 

18,431,000 

242, 496, 000 

106, 861, 000 

158,300,000 

120.426,000 

8, 840, 000 

148,000 

21,000 

059,000 

66.000 

15, 345, 000 

41.000 

22,000 

070,000 

400,000 

80,000 


1,086^176,000 


Value. 


131, 600, 150 

35, 796, 800 

10. 440, 040 

38, 278, 200 

75, 310, 440 

11, 135,  UOO 

5,897,020 

58, 199, 040 

49,215,250 

38, 013, 600 

24,  590.  940 

2, 611, 200 

103,600 

15,750 

652,120 

49,500 

4,206,600 

88,620 

17,600 

763,620 

245,400 

63.100 


686,674,630 


WHEAT. 

The  history  of  the  last  wheat  crop  represents  it  as  nnfortanate,  from 
seeding  to  harvest.  The  soil  was  in  bad  condition  on  the  Atlantic 
coast  from  New  Jersey  to  Georgia,  and  in  West  Virginia  and  Tennes- 
see. It  was  better  in  the  Southwest  and  in  Missonri,  Illinois,  and 
Michigan.  In  the  Ohio  Valley  it  was  scarcely  in  a  medium  condition. 
Southern  Kew  England  was  rather  dry  for  seeding,  but  the  soil  was 
prepared  in  fine  condition,  and  the  fall  growtii  moderately  good.  Oon- 
ditions  of  seeding  were  generally  favorable  in  New  York.  £i  New  Jer- 
sey the  soil  was  hard,  germination  slow,  and  growth  small.  The  effect 
of  drought  was  similar  along  the  Atlantic  coast,  and  on  the  Gulf  coast 
the  soil  was  also  dry,  but  autumn  growth  was  better  than  in  the  States 
farther  east.  Texas  reported  better  condition  than  any  other  Southern 
State.  In  the  Ohio  Valley  the  surface  was  impacted  by  drought  at 
many  x>oints,  yet  there  were  many  reports  of  fine  growth.  In  Hlinois 
and  Missouri  these  were  more  general,  and  superior  condition  of  soil 
and  rapid  development  were  reported  of  large  districts.  In  parts  of 
Kansas  the  soil  was  too  dry  for  germination  j  in  others,  as  in  Dickin- 
son, Nemaha,  Ottawa,  Cherokee,  Pottawatomie,  and  many  other  coun- 
ties, germination  was  prompt  and  fall  growth  good. 

The  average  date  of  seeing  was  as  follows : 

Average  date  of  eeeding. 


Stete. 

Conn<«cticnt ... 

New  York 

New  Jersey  ... 
Pennsylvania.. 

Delaware 

Marvland...... 

VLr^nia 

Korth  Carolina 
Konth  Carolina 

MlMiaaippi^.. 


'S^tOSDr-' 


Sept 

Aug. 

Aug. 

Aug. 

Sept. 

Aug. 

Sept 

Sept 

Oct 

Sept 

Sept 

Sept 

Sept 


1 

15 

25 

10 

15 

20 

5 

1 

1 

1 

15 

16 

1 


T<^ 


Oct  25 
Oct  15 
Oct  25 
Oct  80 
Not.  1 
Not.  20 
Deo.  1 
Dec.  15 
Dea  10 
Deo.  25 
Jan. 
Deo. 
Feh. 


ATcrage 
data. 


1 

80 
1 


Sept  25 
Sept  15 
Sept  25 
Sept  19 
Oct  10 
Oct  13 
Oct  19 
Not.  5 
Not.  13 
Not.  14 
Not.  7 
Not.  5 
Vow.  • 


StOa. 


Arkansas.....* 

Tennessee 

West  Virginia. 

Kentuoky 

Ohio 

Michigan  ...... 

Indiana. ....... 

Illinois 

Missouri. ...... 

J^ansas  ...•■••« 

California  I 

Ongoii  .••.•••« 


Sept  1 
Sept  1 
Sept  1 
Sept  1 
Aug.  25 
Aug.  20 
Aug.  20 
Aug.  25 
Aug.  15 
Aug.  16 
Sept  1 

aei»vi& 


To- 


£ 


Jan.  10 
Dea  20 
Not.  16 
Deo.  10 
Not.  15 
Not.  1 
Not.  20 
Not.  13 
De&  1 
Dea  1 
May    1 


ATeraga 
data 


Not.  1 
Oct  22 
Oct  2 
Oct  12 
Sept  24 
Sept  15 
Sept  24 
Sept  23 
Sept  29 
Sept  24 
Dea   27 
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Had  the  winter  been  propitious  there  might  still  have  been  a  good 
crop.  Soath  of  the  latitude  of  40^  there  was  little  protection  by  snoWf 
temperature  was  variable,  occasional  snows  disappeared  and  sheets  oi 
ice  covered  the  level  or  low  surfaces,  and  freezes  succeeded  thaws  in 
later  winter,  resulting  in  the  destruction  of  the  plants  to  a  degree ahuost 
unprecedented.  The  April  report  was  very  unfavorable,  yet  not  so 
unpromising  as  that  of  May,  as  the  amount  of  damage  could  not  be 
determined  so  early.  It  not  unfrequently  happens  that  improvement 
follows  if  the  roots  are  less  injured  than  the  blackened  blades  indicate, 
and  April  weather  proves  favorable.  In  this  instance  the  breaking  of 
the  roots  was  worse  than  appearances  indicated,  yet  the  returns  were  in- 
terpreted to  mean  an  apparent  injury  of  26  per  cent.  It  was  apparent 
in  May  that  the  loss  would  be  still  greater.  A  reduction  of  149,000,000 
bushels  was  reported  as  early  as  the  1st  of  June,  and  a  probable  yield 
of  207,000,000  bushels,  which  is  less  by  4,000,000  or  5,000,000  than 
the  final  estimates  of  total  product. 

The  first  report  of  spring  wheat,  Jtine  1,  was  more  favorable,  indi- 
cating a  product  of  153,000,000  bushels.  The  occurrence  of  extreme 
heat  in  midsummer  reduced  this  expectation  to  the  extent  of  8,000,000 
bushels,  notwithstanding  a  considerable  increa^se  in  Dakota  due  to  the 
revelation  of  an  increase  of  acreage  beyond  previous  calculation  in  1884. 

The  Oalifornia  crop,  so  uniformly  overestimated  in  local  reports  year 
after  year,  makes  this  year  a  product  of  little  more  than  26,000,000 
bushels,  or  two-thirds  of  the  quantity  reported  in  local  estimates. 

The  result  as  given  below  shows  a  decline  of  30  per  cent,  from  tlie 
SLggregSite  of  last  year,  a  reduction  in  harvested  acres  of  more  than 
5,000,000,  and  a  value  increased  from  65.7  cents  per  bushel  to  77.1oent0i 

The  following  statement  gives  the  details  by  States: 


Stetes  and  Territories. 


Hidne ^ 

New  Hampshire 

Vermont 

MaeeecbDnetts • j. 

Rhode  Island ••••••...••...• 

Connecticut 

Kew  York 

l^ew  Jereey 

PnnnayWanls  ......*.. .......ip*...... 

Delaware •••••••.... .............m«>i 

Maryland 

Virffinlft 

North  Carolioa 

Sonth  Carolina 

Oeorjria 

Florida 

Alabama .^....^ 

MixaiHsippi... ........... .......M.......M.... 

Lotiiaiana  .....•............•.....••..._.•.•.., 

Texaa ■, 

Arkansas .-.. 

TennesHee , 

Weat  Virginia 

Kentucky 

Ohio ^^ 

Michigan ..» ••..•••••.•••. 

Indiana 

Illinois  .....^. •.••.•.....•.••••• 

Wiaconsin ..^ 

Minnesota.. •..•.••••.... 

Iowa •• 

Missonrl, .•• 

Kansas .«..• 

Nebraska 

California ..« 

Oregon .^. 

Nevada .*. 

CoHorado —.•••.............. 


41,126 

11.267 

22,007 

1,080 


2.103 
687.867 
143.007 
1,880,294 
60.103 
580,482 
651. 140 
663,888 
220. 030 
468,876 


Buahels. 


666,000 

174,000 

800,000 

17,000 


81.000 

10,5«fit000 

1,805,000 

18,825,000 

057,000 

6,534,000 

3,883.000 

2,700,000 

1, 170,  000 

S,  817, 000 


TolM^ 


fTOT.M 
4»I,M 


33.  M 

10L14214M 

l,823h2» 

12,702,  ON 

8^085. 9M 

2,7W.(M 
1.2B7,0M 
8.070,fi» 


239.467 
88,448 


1,807,000 
190,000 


545.468 

240,907 
1, 175, 862 

266,961 
1, 055. 760 
2, 018. 958 
1.623. 999 
2, 518.  455 
1,255.905 
1. 862. 785 
3, 084,  274 
2(688,944 
1, 617.  598 
1,060.250 
1,755.253 
2,822,400 

876,102 
5,570 

120(948 


6,117,000 

1,665,000 

8, 621. 000 

1,493,000 

8,759,000 

10,593,000 

81,261,000 

26,650,000 

10,688.000 

15,  G65.  000 

84,286,000 

80,832,000 

11,275,000 

11,107.000 

10.828,000 

96,592,000 

18;  016, 000 

103,000 

1^805,000 


1,846,C1« 
l|f7,IN 


4.«a.W 

1,565,  «• 

3,«sa,«o 

l,5O7.»0 
.3,571,010 

98^  2811  >M 

28,9SI^7« 

61688.90 

11, 905k «; 

88, 990.  M; 

l^681,TJI 
7.271,  J2 

ii.«.!J 

»i81l»l« 
116BI.MI 
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StetM  And  Tanltoxlef. 


Aiiaona 

Dakota , 

Idaho 

Montana.... 
K«w  Mexico 

Utah  

Washin)i:ton 
Wjoming... 


Total 


St  078 

S;  187.  084 

82.370 

83.884 

73.242 

96.861 

424,276 

8.180 


84,18».246 


Bnahels. 


803.000 
27, 818.  000 
1,154.000 
1,716.000 
1,028.000 
1,820.000 
7, 412, 000 
66.000 


857,112.000 


Yalne. 


$287,850 

17, 585. 190 

865,500 

1,820,550 

1, 043, 460 

1, 174,  hOO 

5, 836.  640 

62,800 


276, 820, 880 


OATS. 

The  area  of  oats,  like  that  of  com,  was  enlarged  by  sabstitution  for 
the  wheat  destroyed,  and  the  entire  increase  is  estimated  at  7  per  cent., 
the  acreage  being  22,783,630  acres  instead  of  21,300.917  last  year. 

The  first  repoit  of  condition,  in  Jane,  was  qaite  liavorable,  the  aver- 
age being  94,  a  figure  not  so  high  a§  in  each  of  ^e  recent  years  since 
1879.  It  increased,  however,  in  Joly  and  August,  and  the  condition 
when  harvested  was  93,  indicating  a  ftill  average  for  a  series  of  years. 
The  estimated  yield  is  27.2  bushels  per  acre,  while  the  less  prolific  crop 
of  the  census  year  was  25.3.  The  average  of  the  estimates  of  eleven 
years,  1871  to  1881,  inclusive,  is  27.6  bushels.  The  farm  price  is  lower, 
in  sympathy  with  the  decline  in  com,  averaging  28.5  cents  per  bushel, 
and  aggregating  (179,631,860.  As  the  decline  in  value  of  com,  from 
the  average  of  the  period  above  to  the  present  yehr  is  23.8  per  cent,  so 
the  value  of  oats  suiters  a  decline  of  21  per  cent,  from  36.1  to  28.5  cents. 

Ooti,  1886. 


StAtM  Md  T«Rlt«rlM. 


Biuhdi. 


ValM 


Malnd 

Kew  Rampihlra. 

Vermoot 

Ma«aacba«etta  .. 
Bfa<i4.«  UUod.... 
Cooaeotiont.  •••• 

Kew  Tork 

K<*w  JenMiy.,.^. 
Penntylvanla ... 
DcJiiirftre ....... , 

Uarylandl 

Virieiuia 

Horth  Camllna.. 
South  Carolina,. 

G«orfrla 

Florida 

Alabama 

MiiMlsalppi 

Louisiana 

Texaa 

Arkanitfts 

Tenn««ifi«« 

Went  Virginia  .- 

Keiitaoky 

Ohio 

Ifichiiran 

Indiana 

Illinois 

Wimwnsitt  ...... 

MinneaotA 

Iowa 

Minwrari  ....*..• 

Kanaaa.......... 

VwbrmMka  .••.... 

Californi*...^... 
Onflott.......... 


■.■..••«••■••■«••■ 


■••••••• 


>• 


g4.B70 

StBM 

104. 685 

24.267 

C868 

88.262 

1,88&.24A 

133.  451 

1,804,023 

21.107 

111.  100 

621.230 

600.117 

418.063 

709.040 

58.611 

401.772 

85fi,  001 

86,876 

512, 006 

251,  2H4 

620.006 

188.030 

401.545 

1,008.680 

615.800 

1, 014.  630 

8, 200.  081 

1,412.474 

1, 076. 303 

2,  210.  838 

1, 267.  848 

853,020 

700.  048 

78.008 

188,887 


2,628,000 
1,002,000 
8,806,000 
753.000 
167.000 
1 090, 000 

88.676.000 
8,556.000 

8i  326.  000 

501.000 

2,  475,  000 

8,664.000 

4,483,000 

8,510.000 

6^306,000 

510.000 

4,015.000 

8,962,000 

420,000 

14,211,000 
5.  318.  OUO 

10.  752, 000 
2,831,000 

10.  225.  OOO 

87, 470, 000 

21,  789.  000 

27.  178.  000 
107,  068,  000 

47.  778.  000 
37.  544,  000 
74,  718,  000 

28,  312.  000 
27, 145.  000 
24.  028,  000 

2, 106.  000 
8,798,000 


$1,048,800 

458,640 

1,408,220 

828,790 

78,480 

457,800 

18.988,860 

1.815.720 
12,867.360 

190,380 

866,250 
8,552.240 
2,241,500 
1,895.400 
8,389,350 

847,730 
2, 654,  100 
2, 170, 100 

197,400 
6.  2.^,  070 

2,  300.  850 

3,  655,  G80 
900,850 

8.374,250 

10,116.000 

6.  100,  920 

6,  794. 500 

25.912.820 

12,  422.  280 

9.  386,  000 

16,  437. 060 

7, 361. 120 

6,  243. 350 

4,565.320 

1. 010, 880 

21146,200 
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OaU,  1685— Continued. 


Nevada  

Colorado .... 
Arisona ..... 

l^akota 

Idaho  

Montana..... 
New  Mexico 
Utah 


Wanhlngtoa. 
Wyoming ... 


Total. 


States  and  Tenitoriea. 


Acres. 


7,858 
45,478 


352,800 
34,088 
53,500 
13,841 
27,687 
80,357 
2,625 


22,783,680 


Bnehels. 


271,000 
1,698,000 


13, 229. 000 

1.  U?2, 000 

1,775,000 

282,000 

845,000 

8,095,000 

84,000 


629,409,000 


Yaloa 


r  27. 379 
781,0(98 


3,04ZC76 
4l2,t<uO 
745, 5U« 
112.  Ml 
304,  sot 

l,02l.3U 
88.960 


170, 631,  m 


OTHEE  OBEBALS. 

Bye  snffered  from  winter  killing,  though  less  than  wheat,  making  an 
average  of  83  in  Jane,  which  improved  to  87  at  harvest,  when  a  crop 
somewhat  below  the  usual  yield  Was  secured.  The  spring  crops  were 
more  promising.  The  June  average  for  barley  was  80,  July  92,  but  the 
average  reported  at  harvesting  was  88,  which  was  nine  i)ointB  lower  than 
the  hfurvest  report  of  the  previous  crop.  Buckwheat  was  increased  in 
breadth  and  enjoyed  favorable  conditions,  producing  a  tsui  yield  on  ft 
large  area,  the  October  report  of  condition  being  92. 

*  POTATOES. 

The  early  prospect  for  potatoes  was  fine.  Oondition  in  July  averaged 
97.  In  moist  lands  in  the  Northern  and  Western  States  there  was  some 
complaint  of  seed  rotting  in  the  hill.  A  decline  soon  set  in.  The 
August  average  was  95,  that  of  September  93,  while  October  fell  to  SS^ 
on  account  of  the  rot  in  New  York  and  elsewhere,  which  increased  rap- 
idly before  digging,  causing  the  loss  of  whole  fields.  Excess  of  moist' 
ure  favored  the  extension  of  the  disease.  The  beetle  was  reported  in 
all  sections,  especially  in  the  Western  States,  but  was  not  very  de- 
structive. A  small  crop  is  the  result,  witii  higher  prices,  which  will  be 
still  higher  should  the  stock  which  is  winter-stored  prove  unsound. 

COTTON. 

The  area  of  cotton  has  been  increased  about  5  per  cent.  The  total 
area  now  slightly  exceeds  18,000,000  acres.  The  tendency  to  extensionis 
westward,  especially  active  beyond  the  Mississippi.  In  June,  a  healthy 
plant,  a  good  stand,  cultivation  somewhat  retarded  by  rain,  with  condi- 
tion at  92,  wore  the  essential  features  of  the  report.  During  June  mate- 
rial improvement  was  made,  temperature  and  rainfall  favored  groTvtIj, 
and  by  July  1  fruiting  had  commenced  in  the  G^alf  States.  Local 
droughts  were  very  rare  up  to  this  date,  and  moisture  was  generallv 
ample,  and  in  low  grounds  somewhat  excessive.  Condition  was  higb, 
averaging  96 ;  promising,  the  later  season  being  favorable,  a  large  crop. 
This  status  continued  until  early  in  August,  when  shedding  of  forms 
began  to  indicate  a  loss  of  vitality,  in  some  places  fipom  c&ought,  in 
others  from  deluging  rains,  and  at  many  points  from  attacks  of  the  cat- 
erpillar or  boll -worm.  A  marked  decline  was  manifest  in  September, 
when  the  average  was  reduced  to  87.    Drought  in  TeacUi  Arkaneai^ 
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Western  Tennessee,  and  in  Alabama,  Georgia,  and  the  Oarolinas  had 
proved  injarioos.  Florida,  Mississippi,  and  Louisiana  had  better  ^^  sea- 
sons," In  October  condition  was  still  flirther  reduced  to  78.  The  re- 
turns of  October  also  included  local  estimates  of  yield  per  acre  in  hun* 
dred ths  of  a  bale.  These  were :  Virginia,  32 ;  Nor&  Garolina,  38 ;  South 
Carolina,  35:  Georgia,  35;  Florida,  23:  Alabama,  30;  Mississippi,  41; 
Louisiana,  43 ;  Texas,  38 ;  Arkansas,  42 ;  Tennessee,  35.  The  average 
was  about  36J  hundredths  of  a  bale  per  acre,  or  nearly  6}  million  bales. 
The  November  returns  were  local  estimates  of  yield  x>er  acre,  in  pounds, 
which  were  somewhat  lower,  looking  to  a  yield  of  about  6^  million  bales. 
The  top  crop  had  proved  light,  and  at  some  places  scarcely  appreciable, 
and  a  tone  of  disappointment  in  the  result  was  apparent.  The  weather 
had  been  favorable  for  picking,  except  in  the  eastern  belt,  where  rains 
had  obstructed  the  harvest  and  injured  the  fiber.  The  December  re- 
turns, those  of  final  product,  always  conservative  in  their  unrevised 
condition,  showing  8  to  10,  and  in  years  of  sudden  or  severe  depression, 
12  to  15  per  cent,  less  Ihan  the  real  yield,  were  not  indicative  of  a  crop 
as  large  as  that  promised  in  October.  The  final  returns  are  made  on 
the  Ist  of  February. 

The  special  cotton  returns  of  February  1, 1886,  estimate  the  cotton 
remaining  on  plantations  on  the  1st  of  February,  the  proportion  of  lint 
to  s^d,  tiie  quality,  average  date  of  close  of  picking,  and  the  price  of 
cotton  seed. 

The  time  of  closing  of  cotton  picking  varied  greatly  in  every  State, 
bat  was  later  than  in  1884  or  1^  in  nearly  alL  The  average  date  of 
closing  was  in  November,  in  1884.  in  nine  States,  and  in  eight  States  in 
1883,  but  in  1885  it  was  in  December  in  all  but  South  Garolina,  Florida, 
and  Alabama.  On  an  average  the  close  of  picking  was  about  nine 
days  later  than  in  previous  year.  The  average  dates  in  each  State  for 
the  three  years  are  thus  given : 
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Not.  28 
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Not.  20 
Nov.  30 
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Not.  26 
Nov.  23 
Nov.  80 
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The  returns  relating  to  quality  of  the  present  crop  make  the  cotton 
of  Texas  and  Arkansas  better  than  usual,  and  give  the  lowest  averages 
to  Georgia  and  Alabama,  while  that  of  the  Oarolinas  is  next  in  inferior- 
ity, and  that  of  Tennessee,  Mississippi,  and  Louisiana  nearly  an  average. 
Thci  3taple  is  generally  short,  especially  in  the  districts  that  report  in- 
ferior quality,  pn  the  Atlantic  coast  tiiere  is  much  complaint  of  iujiiry 
by  rains  and  storms,  and  by  hurried  picking  between  storms  on  clay 
lands.  The  weather  was  not  generally  favorable  for  picking  in  this 
section.  Going  west  improvement  is  indicated,  and  in  the  extreme 
TVest  nearly  perfect  weather  for  picking  was  generally  enjoyed. 

The  returns  of  percentage  of  lint  to  seed  mark  a  similar  difference  in 
quality,  and  attest  a  general  average  somewhat  below  medium  quality. 
An  average  should  be  at  least  32  per  cent,  of  lint,  or  between  32  and 
33.    Only  the  States  beyond  the  Mississippi  make  an  average  exceed* 
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an  increase  of  20  cents ;  I^ebraska  67,  an  increase  of  15  cents ;  Dakota, 
63,  an  increase  of  17  cents.  The  average  for  Oalifomia  is  returned  at 
67  cents,  and  69  for  Oregon. 

The  average  price  of  rye  is  56  cents,  4  cents  more  than  last  year;  of 
barley  56  cents,  an  increase  of  7  cents;  of  buckwheat  56  cents,  a  de^ 
crease  of  3  cents ;  of  potatoes  45  cents,  an  increase  of  5  cents ;  of  hay 
(8.62  per  ton,  in  place  of  (3.17  last  year.  The  average  price  of  oats  ia 
28  cents,  the  same  as  last  December. 

The  price  of  cotton  averages  8.3  cents  x>er  pound  of  lint,  farm  valae, 
which  is  9  mills  less  than  the  December  price  last  year.  The  farm 
prices  are :  Virginia,  8.5  cents;  North  Carolina,  8.5  j  South  Carolina,  8.5; 
Georgia,  8.5 ;  Alabama,  8.3 ;  Mississippi,  8.4 ;  Louisiana,  8.3 ;  Texas,  8; 
Arkansas,  8.1 ;  Tennessee,  8. 

The  average  prices,  by  States,  for  the  crops  reported  are  as  follows: 

TahU  ikowing  price  of  farm  products  December  1,  1885. 
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FLAX. 

Q  flax  lias  declined  heavily,  in  recent  years,  in  Obio,  Indiana, 
»  and  iucreasod  largely  in  Minnesota,  Iowa,  Kansas,  Ne- 
Dakoto,  Tbe  crop  of  the  present  year  is  about  50  per 
than  that  of  the  census  year,  or  nearly  11,000,000  busbels 
irently.  There  is  little  now  produced  in  any  Eastern  State, 
seeded  in  preference  to  wheat  on  large  areas  of  the  !North- 
receut  years. 

isou  of  tbe  returns  of  the  United  States  Census  of  18S0,  for 
r  1870,  with  tbe  returns  of  several  of  tbe  flax-growing  States 
libits  these  local  changes  of  crop  area  in  a  striking  light, 
endency  to  enlargement  of  flax  culture  on  tbe  virgin  soils 
^Vestern  States,  and  to  reduce  it  on  soils  which  have  been 
Itivation. 
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t  Crop  of  188S. 


io  Yalley  there  is  objection  to  flax  on  the  score  of  injury  to 
It  is  hard  on  the  land,"  is  a  common  remark  of  correspond- 
«  deemed  a  profitable  crop  between  1800  and  18G8,  when 
ligb  and  the  fiber  was  in  demand,  l^ow  the  fiber  is  either 
>ld  for  $3  to  (6  per  ton,  when  it  can  be  sold  at  all.  The 
I  is  likewise  reduced.  Some  farmers  object  to  the  crop  on 
that  it  increases  the  labor  at  harvest  time, 
he  Mississippi,  where  the  surplus  of  cereals  is  mostly  ob- 
prices  have  turned  the  attention  of  growers  to  flax.  The 
^pressed  that  it  would  be  one  of  tbe  most  profitable  crops  if 
lid  We  sold.  Reports  indicate  an  increase  of  area  in  18o5  in 
Minnesota,  Iowa,  Nebraska,  and  Dakota.  Tbe  CalcuMA 
I  in  Oregon.    It  produces  short  straw  and  large  seed. 

FARM  ANIMALS. 

NUMBERS. 

as  (January,  1880)  of  the  number  of  horses  indicate  an  in- 
"Sebreeding  of  late,  wbich  is  due  to  the  steady  demand  for 
iuimals  for  draft  purposes  and  for  the  farm  and  road.  A 
)rovement  is  noted  by  tbe  introduction  of  famous  breeds  of 
raft  horses,  especially  tbe  Norman  and  Percheron,  and  to  a 
)  extent  tbe  English  Shire  horse  and  the  Clydesdale.  There 
I  of  new  blood  in  thoroughbred  racing  or  in  trotting  stock. 
I  that  the  every-day  working  horse  of  America  is  to  be  a 
stronger  animal  than  has  been  seen  heretofore,  and  that 
:ion  of  horses  may  In  the  future  conduce  to  the  stability  of 
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prices  and  the  profit  of  breeding.  Already  there  is  a  small  export  trade 
m  horses.  The  movement  may  be  slow  for  some  time,  and,  like  that  of 
most  products  of  agricultnre,  should  only  be  depended  on  as  an  outlet 
for  a  small  surplus ;  a  regulator  but  never  a  controller  of  values. 

Almost  every  State  makes  Qome  increase.  Most  of  the  Atlantic  States 
show  an  increase  of  about  1  per  cent.,  as  well  as  Louisiana,  Texas,  and  111!- 
nois;  New  York  and  Virginia,  2;  and  about  the  same  rat«  in  Arkansas, 
Tenneiisee,  West  Virginia,  Ohio,  Michigan,  and  Wisconsin.  The  States 
of  tho  Missouri  Valley,  with  rapid  advances  in  settlement  and  popula- 
tion, show  a  much  larger  rate;  Nebraska,  an  increase  of  10  per  cent, 
and  Dakota  of  15.  There  is  also  a  considerable  advance  on  the  PaciQc 
coast.  There  has  been  a  large  increase  in  the  Rocky  Mountain  region, 
fls  horse  ranches  are  becoming  numerous  and  profitable.  The  total  in- 
mease  in  the  United  States,  as  estimated,  aggregates  513,085. 

The  number  of  males  has  not  advanced  faster  than  popcdatiOQ,  but 
the  increase  is  distributed  with  some  irregularity,  being  greatest  in  the 
States  and  Territories  between  the  Mississippi  and  the  llocky  Moontr 
ains.    The  aggregate  increase  is  placed  at  80,024. 

Tlie  number  of  cows  hais  decreased  somewhat  in  Vermont,  New  York, 
and  Ohio,  on  account  of  low  prices  of  dairy  products.  Elsewhere  there 
has  generally  been  advance  with  increase  of  population,  while  Uiere  has 
been  increase  more  or  less  marked  in  the  dairy  States  of  the  West 
The  West  has  recently  had  advantage  of  the  East  in  favorable  long  dis- 
tance rates  of  transportation,  tn  refrigerator  cars,  for  the  products  of 
their  numerous  creameries,  by  which  the  cost  of  marketing  firesh  batter 
has  been  less  from  Western  Iowa  than  from  Northern  Ohio  and  We8^ 
ern  New  York.  In  the  South  the  increase  is  general,  though  smalL  In 
the  aggregate  a  showing  of  330,666  more  cows  than  la«t  year  is  madei 

A  larger  rate  of  increase  has  prevailed  in  other  cattle,  largely  in  the 
distant  Western  States  and  in  the  Kocky  Mountain  region.  The  whi- 
ter of  1884-^85  was  comparatively  favorable  for  the  ranch  oattleand  for 
the  unhoused  animals  of  the  farm  region,  so  that  numb^B  have  in- 
creased in  those  regions.  Though  prices  have  been  lower,  in  sympathy 
with  the  general  depression  in  values,  there  is  an  abiding  faith  in  the 
future  of  stock-breeding  in  this  country.  The  wide  range  of  public 
land,  the  broad  prairies  of  the  farms,  must  be  cropped,  and  when  prices 
of  farm  labor  are  high  in  comparison  with  products,  stock-farmmg  is 
ever  preferable  to  arable  culture  and  the  results  more  profitable.  The 
narrowing  of  the  margin  of  profit  in  meat-making  in  recent  years  is 
teaching  a  necessary  and  valuable  lesson  that  waste  must  be  avoided, 
animals  kept  constantly  growing,  and  meat  produced  in  shorter  time. 
There  is  real  progress,  slow  x>erhaps,  in  the  economy  of  meat  production^ 
an  improvement  forced  by  necessity,  as  is  the  greater  part  of  all  agri- 
cultural progress. 

Coming  to  sheep,  it  must  be  observed  that  sheep  husbandry  is  in  a 
period  of  deeper  depressiou  than  any  other  animal  industry  of  the 
cotintry.  The  results  of  this  inquiry  manifest  a  loss  of  about  2,000,0(10 
sheep.  Tlie  industry  has  been  peculiarly  susceptible  to  adverse  iuflu* 
ences,  feeling  keeidy  any  depression  of  prices  of  wool.  Values  of  both 
wool  and  mutton  have  been  low,  and  flocks  have  been  slaughtered  ia 
Ibe  farm  States,  or  sent  West  to  cheaper  pasturage.  It  is  estimated 
that  Pennsylvania  has  lost  in  one  year  a  fifth  of  her  flocks,  or  nearly 
3M,000  sheep.  The  loss  is  the  more  serious,  as  it  falls  maiulynn  a 
region  peculiarly  adapted  by  its  grasses  and  irregularities  of  sarf^  for 
6dh«t|i  ft^ming,  which  has  long  stood  in  the  foreflront  of  ImprovemoQt  in 
wo#l  growing.    The  dec^e  \&  ^^o^\»\sj:ii^«t^^  ^A&t  of  the  Mississippi* 
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In  swine  there  has  been  a  small  increase  in  the  record,  dne  rather  to 
a  better  ennmeration  of  the  stock  of  the  rapidly  developing  regions  of 
the  Missoari  Valley  than  to  actnal  increase.  In  most  of  the  older  States 
there  is  noticed  a  small  redaction;  for  two  years  past  the  supply;)^ 
capita  is  less  than  formerly.  The  reduction  in  values,  to  which  the 
falling  off  in  exports  contributes,  tends  somewhat  to  this  decline  in 
naml^rs. 

The  aggregate  number  of  farm  animals,  compared  with  last  year,  is 
thus  shown : 
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TALUES. 

Thf  decline  in  horses,  mules,  and  cattle  has  been  in  progress  two 
years.  In  sbeep  and  swine  it  was  noticed  in  the  January  report  of  1S84. 
The  extent  of  the  reduction  is  greater  in  this  return  than  in  that  of  a 
year  ago.  It  averages  only  about  3  per  cent,  in  horses  and  mules.  It 
is  about  8  per  cent,  in  cattle,  11  per  cent  in  sheep,  and  15  per  cent,  in 
swine.    The  comparison  with  last  year  is  thus  shown: 
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Last  year  the  aggregate  decline  in  total  values  was  small ;  the  pres- 
ent valuation  is  (91,2(50,121  less  than  last  year,  notwithstanding  in- 
crease in  numbers  of  horses  and  cattle.  The  grand  aggregate  is 
$2,305,159,802,  against  (2,450,426,983  a  year  ago,  showing  a  reduced 
valuation  of  nearly  4  per  cent.  There  is  a  small  aggregate  gain,  how- 
ever, in  horses  and  mules.  The  reduction  in  values  of  milch  cows 
amounts  to  (22,917,570 :  (32.420,039  in  all  other  cattle;  (15,510,783  in 
sheep,  and  (29,831,789  in  swine. 

The  tabular  statement  is  as  follows : 
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16:t,  881. 006 
889. 06K,  523 
66l,9ri6.274 
92.448.867 
10(^569,894 


2,86^10•,808 


IncroMeor. 
dooreeie. 


406,540.961 
4  886.899 
-^917.570 
-^2, 426.  639 
.15, 516.  788 
),  881. 789 


^1,966»121 


While  numbers  have  increased,  except  of  sheep^lntNfo  ^^$^t%\;^^V 
the  aggregate  valuation  of  farm  animals  is  lees  by  ^om^XXxvd^  ^^<sc^ 
tlOOfOOOfOOO.    It  IB  not  improbable^  from  present  in(\iQa\ion&^\!S)L%X  «»ai^ 
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improvement  la  valnes  nay  occur  daring  the  coming  year,  tlion^h  grreat 
cbaugen  in  this  direction  slioulil  not  be  expected;  Wbile  fluctuatious 
ai-e  inevitable,  depreanion  followed  by  elevation,  there  is  some  reasoD 
to  8iippo»e  that  lower  levels  of  valuation  will  obtain  tlian  in  tbepa^t 
two  decades. 

The  following  table  gives  the  estimated  average  prices  of  farm  ani- 
mals of  differeut  dasses  by  age,  horses  and  stock  «atUe  under  one 
year,  two  years  and  not  less  than  one,  and  three  years  old  and  ap- 
wards;  while  sheep  and  swiue  are  x)laced  in  two  divisions,  one  year  be- 
ing the  dividing  line. 

Table  ihowing  the  eaitmated  numhen  of  animate  on  farme,  expreeeed  ae  a  peromta^  of  On 
numiere  of^rcvioue  yeare  ;  aio  averuye  of  actual  prloet  in  January,  iSdd. 


Hones. 

Hales. 

Coiri.     . 

a 

5 

a  ^ 

f 

Avarage  price  per  head. 

6 

H 

e  s 

1 

Avenge  price  per 

bead. 

2   1 

4s  -^ 

states  and  Toiri- 
torloa. 

i 

1 

a 
P 

1 

si 

Q  ^ 

1 

1 

•a 

i 

I 
5 

1 

1 
1 

1 

I 

I*' 

1 

1 

a 
a  '^ 

1 

<3 

O 

11 

f 

i 

e 

b 
£. 

• 

1 

o 

(» 

4 

Maina  ............. 

P.a. 

101 
100 
102 
lul 
lt4 
101 
102 

lul 

100.6 

101 

101 

102 

101 

101 

101 

108 

102 

102 

lul 

101 

102 

102 

102 

luS 

102 

102 

103 

101 

102 

105 

|U3 

108 

103 

no 

104 
107 
104 

no 
no 
\\b 

112 
115 

no 

103 

in 

112 

$31  00 
29  83 

*80  48 
89  25 
89  00 
80  58 

84  03 
41  00 
8K79 

85  to 

83  00 
28  41 
80  21 
8»  08 
80  01 
25  91 
25  51 
25  71 
10  27 
12  90 

21  19 
82  83 
25  9& 
82  47 

86  05 

84  63 

80  08 
86  39 
82  50 
82  05 
82  €8 

28  55 

29  25 

81  05 

22  47 

21  07 

22  50 

20  UO 
18  00 
32  44 
28  SO 
25  00 
14  00 
28  14 
28  56 

21  00 

* 

152  65 
48  50 
48  63 
63  50 
62  00 
60  08 

59  93 
70  00 

62  88 
52  60 

60  65 
rj  90 
47  43 

63  46 

47  26 
40  30 

40  85 
3M  90 
25  82 
18  96 
83  45 
50  79 
43  M 

48  20 
55  47 

54  06 

55  03 
CO  13 

50  59 
54  26 

51  71 

41  90 
43  58 
50  15 
88  68 
85  00 
88  33 

82  75 
23  50 
50  42 
35  00 
87  50 
21  50 
34  80 

4<i  og 

83  00 

$73  60 

69  07 

70  75 
84  00 

89  00 

84  17 

85  28 
92  UO 

90  27 
83  50 
70  45 

67  59 

68  86 
76  54 
70  72 
64  55 
5!)  93 
58  .-iO 
88  45 
28  12 

45  52 
68  62 
64  Ml 

C4  oe 

70  30 
80  KU 
76  98 
76  80 

73  16 

74  08 

71  37 
57  72 
62  43 

•70  50 
54  60 

48  11 
53  33 

46  50 

86  70 

75  08 
52  50 
62  75 
85  00 

49  00 
67  30 
42  00 

$106  60 

98  83 

108  75 

11  00 

10  00 

no  50 

110  07 

118  17 

117  83 

115  00 

PiC, 

P.S. 

loi 
noi 

97 
104 
l«2 
10! 

102 

lol 
ma 

$30  10 

New  Hampahira  .. 

•«««■«* 

9A 

VAnutiiit    . . .  .•■... 

' 

28  0 

MjwHtioliiiAatta  ...• 

33  40 

Riiofle  Inland  .••••• 

34  00 

CotlB(M7tif'Ut  .•••... 

•  •  •  • 

31*3 

Kfw  York 

1 00  $32  87 

lUl    52  75 

99    45  81 

ini    S7  on 

$56*67  afl^  B3 

$120  50 
IVM  00 
123  70 
120  00 

29M 

New  JeiMiy 

PeDiiiiy  1  vani* 

Delnwaro.  ....•••.. 

W  00 
70  43 
53  00 
63  55 
52  51 
63  2? 

61  67 

62  23 
46  26 
46  52 
50  17 
42  86 
85  38 

46  68 
57  78 
SO  05 
67  17 
56  U9 
67  (10 
6U  75 

59  41 

60  00 

55  15 

56  00 
62  55 

55  59 
CO  40 
50  13 
48  67 
50  UO 
37  00 
34  00 

56  CH 
50  00 
55  00 
33  00 

37  00 

47  50 

38  00 

98  71 
95  00 
83  00 

80  50 

79  42 
70  23 
89  58 

83  04 
n  00 

70  52 

71  65 
70  70 
51   13 

62  M 
70  69 

77  40 
Tfi  43 

81  61 

82  00 
fl  75 

80  89 
74  20 

70  88 

78  05 

71  20 
78  58 

84  55 
68  33 

60  67 
71  C7 

61  67 
88  00 

85  81 
80  00 

83  00 
40  00 
60  33 
85  67 

63  00 

St  31 
SO  19 
28  jS 

MiirvlHDd..a.a..... 

102  65    102    A9  ft.s 

132  00  t  la* 

30  15 

Virginia  .....•••••• 

86  47    lOu 

83  78 

34  rt 

35  25 

34  30 
80  60 

80  02 
82  63 

28  14 
24  26 
27  24 

29  22 

81  12 
38  53 
3C  23 

35  00 
38  32 
89  00 
31  24 
34  93 
88  11 

P^ 

38  CO 
'A  29 
26  00 
Oft  n? 

101  11 

09  20 

107  20 

116  33 

100  91 

07  63 

09  48 

05  85 

100 

99 

.101 

00 

1U3 

loj 

102 

21  81 

North  Carolina.... 

Sou  tb  Carolina 

Qmirtfia  ........... 

87  15 

97  83 
90  52 
96  46 
85  35 

80  86 
T2  00 
50  71 
68  28 

81  63 
80  80 
80  20 

100  HO 

104  83 

93  88 

05  11 

98  00 

99  47 
89  79 

76  42 

85  73 
95  25 

86  11 
75  00 

82  67 
75  00 
55  00 

lUO  64 

77  00 
80  00 
52  (10 
09  57 
92  20 

78  00 

101 
101 
100 
100 

lul 

loe 

104 
105 
105 
102 
101 
101 

no 

101 

101 

99 

00 

102 

00 

103 

105 

105 

lao 

102 
1U0 

16  65 
19  9) 
1JI35 

FloHilf   

)$fiO 

Alnhania  .......... 

15  93 

MisAiAMippi 

Lou  inlaua. ......... 

15  90 
1910 

Texas ...•.•. 

G8  72  !  ItiO 
84  42  !  103 

2IISI 

Arkansas.. ........ 

17  91 

TenurHiM*e •••. 

Weat  Virginia 

K<*ntuoky  ...•«•... 

97  ]1 

100  57 

08  S« 

105  51 
110  75 

102  81 

103  40 
10.^  87 
MO  33 
103  10 

OS  73 
105  A 
108  75 

W  60 

85  88 
no  OS 

hA  67 

75  00 

no  S3 

110  00 

108  00 

65  (HI 

81  85 

110  67 

86  00 

102   20(4 
101    2S4I 
lOi    tt  9 

Ohio 

90   99 

Mirhiiran 

101    »» 

lOS   ^H 

Indiana.  .••.•••■•.. 

niluirfs 

101 
103 
IOC 

31  SI 

WiMMinHin  .•••••••. 

v^o 

lIiunt«ota  ....•••.. 

rtgj 

Iiiwa ••••••.. 

ftflMsnarl 

107    »« 
1(6!  24  » 

KaiiHNS  .••••■■•■•.• 

I(r7   38« 

Kabranka  .••.•••.. 

l\A   »^ 

Calir«»mia.— 

Orecon  .•>»■■■•.«. 

102   »» 
105   2714 

Nevnda.  ...•••••.•. 

.1)5 

'ins 

39  00 

C«d«»railo..M....... 

Arltoua  •••■■■••••■ 

100    25  00 

no!  23  uo 

J20l  "t?  73 

4«07 
31*' 

D<rfkoia  ......•••••. 

1)7!  yM 

Idnbo  .••••■•■•■••. 

114 
120 
102 
105 
1 05 
125 

28  00 
38  00 
21  00 
24  83 
27  00 
40  00 

]u8iS5« 
105   30  M 

Montana  ..«•••• ... 

New  Mrxloo   

Utnh 

Waahinjrton* 

Wyoiuluff... ••••••. 

111  n« 

.  t    _ 
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Si 
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00 
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HO 

»7 

lol 
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70 
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IE 
If 
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Tho  followlDjj^  tables  give  numbers,  average  pricei  ajid  aggregate 
values  of  farm  animals  by  Sta.tes  : 

Tahle  ahovfing  the  estimated  numbers  of  animals  onfarms^  total  valua  of  each  UndtsU 

average  prioet  Januarg  I,  1086. 


States  and  Territoiiea. 


MaiiM 

gew  Hampahire... 

vermoDt ..••.....•.•. 

MaiMacbiiiietta.... — ... 

Rluide  Uland 

Comiectlcttt 

New  Turk 

Kew  Jersey. «... 

P«tDnaylyiuii*..« 

]>«Uware 

littryland • 

Virgini*   

Kortli  Carolina 

Sooth  Carolina ^•.•. 

Oeoriria... ...••... 

Florida 

Alaliama • 

Misslmilppl 

LooUianA .......•.• 

Tesaa 

Arkanaaa • 

Teooeoaee •.••••••..•.. 

WmI  Virginia 

Kentaoky 

Ohio ^. 

Miohlgaa 

Indiana 

nilnoM 

Wtfioontin • 

Mlnnoaota 

Iowa 

lilUiioari 

XaiiuM •• 

NtttraMka 

Calirornia 

Orogfin  .......r •»•..... 

Kotada 

Oolorado... ..••••••.. 

ArUona  •••..••.••.....•....•. 

DakoU.... 

Idaho 

llonUuia .•••• • 

Kew  Mo^OD,,— 

Utah    

Waahlngton 

Wyoming • 

iMal 


BtaftM  and  TtnritortM. 


Haino 

Kow  IT&mpahlro 

Verroant 

IfaaaaobaMtto.. 
Bhiido  lalaod .  ^ 
Connitotioat  ..•• 
How  York .— ... 

Hew  Joraoy 

PeonnTWuia.... 
DvUware  ....••• 
HftrylMid.M.... 
Virginia  ....•••« 
JToAOMoUa*.. 


Horsoa. 


Kombor. 


90,288 

48,138 

79.802 

02,868 

0,900 

47,984 

047.846 

90.741 

077,081 

22.830 

120.490 

833.871 

M2. 579 

02.789 

100,834 

89,419 

138.348 

126,154 

112.970 

808,882 

108,826 

288.004 

181.621 

888,034 

768.080 

428,050 


1,048.760 

880.700 

884,588 

945,446 

7r.208 

640.400 

841.418 

876.834 

169.780 

42,120 

108,570 

9.081 

200,388 

44.818 

120.750 

18.790 

68.464 

81,946 

72,000 


U^  on,  067 


pxloo. 


888  80 

82  91 

83  08 
103  IS 

102  58 
99  66 

93  22 

103  54 

94  10 
97  29 
81  83 
00  60 
74  68 

88  87 
81  68 
79  78 
70  79 

00  43 
66  41 
85  89 
64  68 

66  72 
60  86 
03  09 

79  10 
83  68 
76  47 

76  21 
78  04 

80  00 
72  18 

68  08 

69  98 
74  60 
68  00 
62  67 

01  18 
60  09 
68  00 

77  88 
00  00 

02  08  I 

89  if' 
46  52 

67  46 

68  18 


n  87 


ValM. 


07,072, 

4,074. 

6.627. 

6.408, 

1.010, 

4.777, 
00.889, 

9. 305, 
64,846. 

2,1172, 
10,824, 
10,267. 
10,026. 

6^580. 

8,716. 

2.347. 

8.7JI. 

8.6H8. 

6.872. 
85.651, 

9,2.'*8. 
18,966. 

8,008. 
24.894. 
60.650. 
86,826. 
47,960, 
78,872, 
80,007, 
20,707, 
08,246, 
48,l3^ 
88,440. 
86.486. 
17,877, 

8.3B0. 

2.674. 

6,416. 

618. 

16,008. 

1.060. 

7,508, 
779. 

2.440. 

6,  go, 

8,886, 


468 

211 
271 
584 

071 
105 

110 
110 
474 
384 
641 
600 
804 
481 
984 
183 
043 
875 
937 
406 
528 
768 
848 
384 
186 
28i 
700 
127 
062 
040 


118 
360 
710 
542 
156 
068 
942 
008 
137 
U80 
028 
288 
808 
821 
300 


800, 8»,  208 


MUohoowa. 


Hombor. 


10^858 

97.070 
218.940 
109.968 

22,543 

123.426 

1,510.300 

171.  tU 

902.127 

28.380 
131.063 
347.807 


ATorage 
prloo. 


180  10 
30  88 

28  63 
82  40 
84  00 
82  92 

29  60 
84  36 

30  10 
28  50 
30 
21 


15 
81 


\   \««& 


Taliw. 


04,077.135 
3.806.608 
0,268.262 
6,506.963 
766.462 
4. 063.  184 

44,704.880 
5. 882,  913 

27,154,028 

800,872 

8,061.540 

6^404,071 

«^078,001 


Moloa. 


Vunber. 


6,107 

0,407 

28,070 

4,001 

18.226 

84,342 

86^468 

71, 119 

148,848 

11,668 

182,848 

147. 612 

78.863 

176, 615 

114.817 

187.008 

6.412 

134.185 

23,009 

6,775 

64,9a 

134,478 

8,010 

10,563 

48,687 

212,016 

79,016 

28,827 

81,661 

8,006 

1,503 

7,600 

1,242 

11,010 

3,888 

8,000 

10,000 

8.409 

1,000 

8,100 


^002,608 


pnoo. 


0107  SO 
110  47 
100  00 
118  74 
108  17 

86  68 
88  10 
90  80 

90  00 
07  81 
84  08 
88  67 
88  84 
64  60 
00  77 
00  09 

76  00 
00  88 

87  68 

80  60 

81  87 

88  « 

91  61 
90  14 
MOO 
07  70 
•0  04 
94  48 

77  06 
64  41 
80  01 
80  88 
04  60 

100  40 

r  00 

84  16 
64  00 

02  94 
86  00 
80  00 


79  00 


TihML 


0548,  tU 
l,l23.M 
2,008,411 
401.  OIS 
1,480.01 
3.987,M 

7.t8im 

0,880.811 
lt.8HlM 

1.12B,« 
n,12Q.8U 
181001,101 

0,001. 117 

8^608.011 

7.or^M 

18,04^40 

4HM 
^OllfH 

8,104,» 

ors^ifo 

4,608,« 

10,288^781 

782.981 

4,17^*5 

U,407.4g 

T.130,«8 

2, 723,  ill 

3.450. 081 

189,  W 

120,48 

007,311 

117,10 

1,108317 


708.  OH 

6Hli 
214,  HI 

8^70 
81^00 


1801381,01 


K«mb«r. 


prloa. 


187.000 

020  80 

106.100 

81  88 

170.808 

38  00 

108.882 

81  87 

13.034 

.  8080 

106.724 

83  01 

86a  400 

82  00 

00.248 

84  06 

858.474 

27  SO 

20.006 

38  68 

138.  IPO 

36  00 

428,808 

18  43 

438.010 

10  34 

Titan 


OB^mm 

4,304.413 

4,007.00 

8, 43!,  407 

4801 00 

3.  was 

37.800.80 

2,»anj 

S8,4OiO0 
114  Rl 

8,40112 
7.0470 
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TdbU  lowing  ik§  e»Hwmi€d  numhen  of  animal*  &%  farwu,  #t}.--Continiied. 


tM  And  Territoriea. 


miohoowi* 
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la  ... 
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■••• •■•* 


.aa 


IBB. 


ky 


ta. 


isin. 
oto, 


ka. 
lia. 


lo. 


igtoo. 
nf... 


Mid. 


tMandTeiriiorles.  . 


148.  S16 

841,018 

47.916 

S8^8M 

877.828 

183,818 

700,878 

870,104 

828,417 

168.262 

807,787 

776^724 

490.882 

640.834 

028.194 

665,177 

888.808 

1,280,605 

7U8.808 

575.005 

800.108 

286,378 

72,842 

16,841 

51,155 

13.847 

181.345 

22,271 

25.800 

17,982 

42.018 

58,730 

8,238 


14,285^888 


Areraga 
prloa. 


$19  86 

18  86 

16  00 

15  82 

15  98 

10  00 

20  20 

17  98 

20  00 

25  42 

28  58 

80  58 

30  88 

80  00 

'.1  57 

28  83 

27  87 

28  60 

24  59 

28  46 
80  80 
88  75 
27  46 

80  00 
40  87 

81  00 
80  94 

85  00 
87  00 
26  00 
SO  86 

82  00 

86  00 


27  40 


Taloau 


88.850.268 

6,257.589 

766.640 

4,  541.  817 

4.420,267 

2.  Olt  947 

14.120.774 

4.064.850 

6,628.840 

4,226,196 

8, 780.  608 

23,682,854 

12,  770. 598 

16.219,020 

29.3U3,086 

16.181.018 

10.  768. 020 

85, 444. 016 

17, 426. 884 

16.  367. 204 

9.520,468 

9, 159. 648 

1,986,511 

656,799 

8, 060, 474 

420.257 

5,610,814 

770,485 

086,100 

466,288 

1,206,581 

1,815.860 

286,854 


v^^vg  ^^PVf  wA9 


ampahiro 

It • 

bgaatta.., 
Laland  ... 
ticnt  .... 

irk 

fuey I 

\v 
« 

ad 

a 

Carolina 
taroUna. 
b.. ...... 

la 1, 

ippl .... 

at 

Me 

Irgliiia. 

in 


Sheep. 


JSTnmber. 


1. 

1. 


4. 

I 

1, 

1. 


587. 
195. 
878, 

64. 

20. 

53, 
505, 
107, 
180. 

22, 
168, 
463, 
468. 
112, 
SCO. 

91. 
837. 
276. 
116, 
802, 
234. 
608. 
624. 
00.1, 
753. 
269, 
088. 
005, 
818. 

487. 


407 
260 
174 
561 
440 
AT! 
624 
418 
481 
294 
582 
127 
816 
935 
504 
004 
047 
103 
885 
615 
021 
760 
012 
228 
034 
607 
517 
668 
800 
182 


Average 
pfioe^ 


88  16 
2  45 
2  86 
8  04 
8  75 
8  25 
8  06 
76 
68 
60 
08 


8 

2 
2 

3 


224 

1  28 
1  72 


1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 


46 
65 
40 
50 
65 
70 
57 
60 
88 
24 
09 


2  11 
2  10 
a  19 


1 
8 
8 


89 
21 


Yaloe. 


81,156.771 

478,387 

1. 082,  U81 

106,104 

76.084 

173.  578 

4,875.248 

403,851 

8, 1^7. 809 

82,868 

519. 739 

1,084,922 

600,084 

194.250 

730. 868 

150.805 

471,806 

413,878 

192,466 

11,582,812 

367.881 

967.256 

1,174.210 

2, 024, 605 

9, 918, 156 

4, 768, 871 

2,288.607 

2,205,196 

2,305,969 

615.294 

l,06fr,90i 


Oxen  and  other  cattle. 


Knmber. 

Are?  ago 
price. 

214. 711 

Ill  18 

610,811 

9  91 

565,600 

8  79 

482,090 

10  15 

420,457 

9  89 

252.863 

11  93 

4,028,177 

13  00 

442.178 

11  26 

475. 406 

13  43 

280,519 

18  05 

520, 071 

21  18 

1,017.820 

26  94 

506.644 

25  59 

885,665 

25  42 

I,485.9u8 

26  04 

710,  053 

23  22 

448,605 

22  51 

2,074.919 

24  26 

1.  887. 818 

20  84 

1,494.259 

22  94 

1,588.457 

24  69 

627,907 

28  66 

606,885 

28  78 

288,235 

28  55 

1, 019. 779 

96  95 

238. 981 

20  00 

620, 145 

23  61 

290.131 

22  00 

725,700 

22  08 

1, 151, 857 

18  00 

162,846 

23  88 

286,858 

26  00 

1,280,916 

25  00 

627,000 

22  00 

81,275,849 

91  17 

Value. 


$2  400. 020 

6.0.^,  141 

4, 970. 606 

1 884, 375 

4.158,822 

3, 016, 046 

52. 298, 087 

4,979.796 

6,386,004 

5. 226. 827 

11. 208, 055 

27.414,996 

12.  929, 159 

92.  511. 670 

88.  609,  757 

16.  480, 066 

10. 098,  280 

50,  332.  980 

9&  921, 584 

84. 273,  065 

87, 916.  596 

17.904.559 

14,  897.  777 

6,788,820 

16,811.888 

4. 778, 620 

14,  750. 060 

6.889,889 

16,028.456 

90.7311,426 

8,888,586 

7,445.308 

82,022.900 

18,794.000 


661, 956;  974 


Eogi. 


Namher. 


70,709 

54.404 

74.115 

77, 616 

14. 305 

61.7K2 

722,060 

193.705 

1, 103,  391 

44, 431 

209,868 

875,256 

1, 846,  558 

507. 181 

1, 565.  978 

298,108 

1.851,152 

1, 212, 144 

580,790 

2.411,727 

1. 692, 365 

2,122,646 

416.188 

2, 032. 138 

8,442.4J7 

840.689 

9, 778,  109 

8, 967, 961 

1.056,265 

440.540 


Arerage 
price. 


88  78 
9  33 

6  90 
10  04 

9  80 
8  24 

7  53 

8  35 
7  47 


6 
5 


10 
05 


3  66 
3  24 
3  40 
15 
38 
15 


3 
2 
8 


3  04 
3  10 


76 

48 


8  20 
8  66 
8  48 
4  80 
6  27 


66 

76 

18 

467  . 


4 
4 
6 


Yalae. 


8620.760 
607,726 
611. 112 
779.677 
141.071 
50^8 '-'J 

6.48  «4  8 

1,  61 8,  oli 

8, 241.  5:16 
271,028 

1,78.M1'5 

3. 200,  oca 

4,  857.  4C0 
1,  927,  IH52 
4.  03u.  9.V2 
7<i9.  <^«8 
4,  261,  5;h3 
8.  6H.5,  615 
1,  WK).  440 
6,  6.^r6.  3G7 
4,  197.  (»«5 

6,  788.  222 
1.522.  i;<3 

7,  OtW,  l?06 

11,  720,  864 
4,  4yO.  303 

12,  036, 420 
18.  807, 017 

6,  468.  282 
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Tahle  ehowing  the  €$timated  numher$  ofanimaU  on  farms,  4^ — Continaed. 


SUt«t  and  TerritorlM. 


Hisaonii.— • 
KuumiM    .... 

CaUrutoU... 
Orayoo  ...•• 

BtfTH^Ift 

CoIoTudo.... 

DakuU 

Lkho.  .••••• 
outaoa.... 
Kew  Mexico 

tJUh 

Wanhliiitton 
Mrjuiiiiii4{... 

Total . 


Sh—p. 


Knmber. 


1, 285. 078 

1, 100, 163 

448.673 

0,060,608 

2. 408. 551 

6ftl,261 

1, 126, 645 

880.002 

258.672 

210. 375 

7ia750 

4, 828.  756 

661.767 

644.648 

518,466 


48.828,831 


Averag* 
price. 


$1  48 

1  60 


2 
1 


15 
81 


1  47 


73 
77 
70 
24 
10 
12 
60 
08 


2  25 
2  07 


1  01 


Yalna. 


•1.008,840 

1,8^8.667 

965.008 

10.  961, 268 

8,  618,  189 

1.  145.  «86 

1.904,162 

1, 523.  2iJ8 

508.226 

441.  788 

1. 623,  301 

6,934.606 

1.856.588 

1, 223. 491 

1,072,188 


Hogs. 


Hninbar. 


4.168.091 

2, 275,  178 

2,312.784 

1,027.596 

191.600 

14.3119 

17.032 

10.  149 

855,980 

26,762 

10.298 

17.492 

27.554 

60,779 

2.500 


02,448,807 


46,092,043 


Average 
prtoe. 


$3 
4 
5 

4 


46 

80 
08 
15 


2  81 
4  56 
7  38 
4 
4 
5 


50 
96 
60 
6  26 
5  55 


7 
4 
6 


10 

81 
50 


4S& 


Talaa 


$14,401,922 
n.n50,ej« 
11. 74M.  m 

53^,2X1 
«i.Slt 

12!l«ll 

4:..  €71 

1,773.K« 

149.iffi7 

12a  606 

97.  on 

197.357 
821 2M 


196b  S6Bt  wi 


YiXUBS  OF  PEDIQRSE  STOCK. 

Ck)ii8nItation  with  herd-book  officials  resnlts  io  the  following  eRti- 
mates  of  valuation  of  the  breeds  named,  the  short  horn  and  oertaii 
other  organizations  not  reporting: 


Aberdeen- A  ngnt . 

Ayrwhire 

pevuo  ...••...••. 

Guetnsey 

Berelbrd 

BtfUteiii-Frleeiaxi 
Jeney 


firvmber 
registered. 


18,807 

10.187 

4,947 


81,188 
61,000 


Kimber 
liTing. 


8.600 
6,438 

a  000 

8.100 
14.000 
20,081 


▼alaa. 


1800 

100 

81 

149 

800 


$1.060.IN 
643.  ON 
6411 OM 

461. 9N 
18001 OM 
4014  M 


LIVE  STOCK  IN  FOEBIQlir  OOmTTEIBS. 

Of  the  statistics  given  below,  those  for  the  principal  Eoropean  coun- 
tries (excepting  Russia  and  Spain),  and  also  those  for  the  British  colo- 
nies, are  obtained  from  official  documents.  The  remainder  are  drawn 
from  a  variety  of  sources,  including  reports  of  American  and  British 
consuls  to  their  respective  Governments  and  such  statistical  hand- 
books as  the  Statenman^s  Year  BoolCj  Mulhall's  Dictumary  of  StcUittici^ 
and  Dr.  von  Neumann-Spallart's  Ueber^ichten  der  WeUwirthsekafi. 

Cattle  and  horeet. 


OovBtrieo. 


Mumon. 


AnstriA  ••••■■••. 

Hungary  •••.•••. 
Do  ....... 

Belginni.. ....... 

Dttumark.. ••.••. 
^ntoce 

Germany 

OnMt  Britain  ... 

I>«lAud ..^ 

U^oiMaM,kn 

a  Thnt 


1880 
1880 
1883 
1880 
1881 
1S81 
1883 
1885 
1885 
Utt 


4.138,625 
1, 740, 889 


796. 173 
898,790 
7, 200, 627 
9, 086.  OOS 
2, 630, 197 
1,417,481 
17,884 


CatUa. 


Otber 
klnda. 


4,445.458 
2,867,144 


586,687 
571.288 
4,285,863 
6,688.416 
4, 067. 767 
8,811,270 


TotiL 


8,684.077 
4,687.543 


1,882,815 

1,470.078 

11, 576, 100 

15,785.323 

0,597.964 

4,228,751 

43^945 


1.46S,sn 
1,819.  MJ 

271974 
347,  Ml 

3,522,3)1 

i;408,7>t 

491.  M7 

1^814 


Am 
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CkittU  and  ftor«e«^— Continaed. 


Conntriet. 


EtTBOPB—ContlnoML 

Oreccea 

lt«ly • , 

Kethorlanila 

Do 

Portiijiftla 

Rniiniiiiiia...... 

Bii«**ia« .............<...., 

S#pvl« 

Spain 

SwfHlen , 

VfTwmy 

BwiUerUnd 

BBIT18B  coLoma. 
Canad*: 

OtotNrln/. 

Qtiebeo 

Nova  ScolU , 

•   17ew  BniQHwlck 

Manitoliaff 

Priiire  Eflward  lalond 

BtitUb  ColiimbU.. 

The  Territoriea , 

▲oatralaaia : 

New  South  Wales 

VictorU 

Soath  Aaatralia , 

W<Mt  Auaindia , 

Taaroania    , 

New  Zealand 

Queensland ., 

Other  liritlNh  <'4>1onio8: 

Newfunndlaud , 

Janiaiua 

Ceylnn 

ItntiritlnaA 

Falklajid  Ulnnds 

Cape  uf  Good  ILupei 

3IaUl 

rsExcn  C0L0KII8.  h 

Alc^ria 

Oaailalonpe  I ^...« 

TahUland  Mooroa , 

BOtrrn  AKSBiGA. 

Argentine  BepabUo 

Chill -. 

Paraipiay 

TTruguay 

onuB  cotTvnuBa. 

mearafnift 

Orange  Free  State 

Japan ..., 


I 


1R77 

18tti 
1HK3 
IKTU? 
18KU 

1HK2 
1(»78 
lbM3 
1875 
1676 


1881 
1881 
1^1 
I8H] 
18^1 
1881 
1881 
1881 

1884 
18M 
1884 
1^84 
1884 
18H1 
1884 

1875 
1KX3 
1884 
1884 
1884 
1875 
1884 


1880 

ln807 

1883 


1883 
1882 
1HK3 
1883 


18841 

1881 

1880 


Cattle. 


Cowi. 


2, 860. 556 
878^056 


1,450.504 
.741.598 


Other 
kinda. 


2,416.670 

M8,98U 


830.509 
275, 019 


} 


TotaL 


279. 445 
4,7^1232 
1, 4i7. 030 
1, 437.  055 

6'i4,696 

<t3.6ii0,00« 

2a,»45.  IU4 

820. 550 
2, 3i>3.  *J4f 
9^287.013 
1,010.617 
1, 035, 930 


2,782.500 

825. 603 

212.5(i0 

•  6i>,  281 

00.722 

60, 451 

12, 8« 

1,336.329 

1,262,538 

389.726 

71.1(12 

128.834 

G9H,  037 

4, 266, 172 

13,  039 
84.206 

063.806 

15,U0U 

11.569 

1, 820, 445 

575,098 


1,163,513 
9.015 
8,000 


12,000,000 

811,000 

500,(100 

6,010,000 


400,000 

464. 575 

1, 134^504 


Horeea. 


97' 176 

MOO,  123 

2TU.  450 

182 


600.000 

90,0l^l^9 

122,500 


472  787 
151,903 


864,150 

67,167 
52, 975 
16.739 
31. 3:15 
26,122 
10,870 

830.608 
291.006 
108^420 
87,111 
27. 1K8 
16L736 
253.116 

4,057 
45.960 

3.6M3 
12,000 

2.770 

241.342 

48,431 


850.000 
5.988 
1,000 


41,800.000 
63,000 


618,000 


131.594 
1,605,643 


a  SzclnalTe  of  Theaealj,  whioh  now  forma  part  of  the  Kingdom.  The  number  of  oxen  in  Theaaalj 
haa  been  entlmatMl  at  200.000. 

b  The  fljEiirea  aa  to  horaea  in  Italy  are  for  1882. 

e  See  note  /  next  table. 

d  Mulball,  in  hia  Dictionary  of  StatUtics  g\ret  thia  na  tliennmbor  of  cowa,  but  it  abonid  probably 
have  been  friven  aa  the  number  of  cattle  in  general,  aa  in  1873  theae  were  eatimated  to  reaoh  a  total  of 
only  1.857.977. 

«  Not  InvliidM  Poland.  • 

/  In  1885  OnuHo  had  1.976.480  oatUe  and  668,809  horaea. 

a  In  1884  Manitoba  had  64,011  cattle  and  20,071  horaea. 

A  Approxinjately. 

i  Incliidlni;  217,732  cattleand  S6.8'i7  horaea  in  Baanto  Land, 

k  Vo  relarna  are  ai  hand  for  French  culoulea  other  than  the  thr(«  siren  above. 

I  Ooadalouue  and   Ite  dependencies.     Tbo  fli{»rea  are  taken  from  a  report  by  United  Statea  Conaul 
Bartlett,  made  to  the  Department  of  State  in  October,  1880,  and  may  perhapa  ha  ntaxdnltA'K^^biicifcnn, 
lBaboaltbaltlBa,althoiichiti8not6ii9Uoltiljaoitfttod.  "       r  »~ 
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Other  doiMttio  auimaU. 


ConntrlM. 


BUUOFB. 

Aiistrtih 

Utiuiiary 

Bt^Itfiiim 

I)Anmark 

FrauQ« 

G«nn&u7 i.... 

Gn*«t  BriUln 

Irebuid 

IsleofMan 

Oi'veoee 

Italy  

Nutiierlaiids 

Poiiuxa)/ 

BouaiAuia 

jtiiaala  In  Earop*^... 

8»rvUk 

6|>aln 

Bwtxlen 

Norway 

Bwiuerlaod 


BBinsH  coLoinia. 

CBQadAi 

.  OutarloA • 

Quebec 

x«ora  Sootia 

Kew  lironawlok' 

Manitoba  < 

Princ4*  E«Iward  laland 

BriiUb  Columbia 

The  Territories 

Anatrabiaia: 

New  Sooth  Wales  .... 
■  Victoria 

South  Aiutralla 

West  AuatrmUa 

Tasmania 


New  Zealand. 


QiieenMand 

Other  British  colonies  t 

Newfoundland  k 

Jamaica 

Ceylon 

lAauritiust 

FallclaDd  Ula&ds , 

Cape  of  Good  Hope  m 
Natal :.... 


WBxaxm  ooLoxiEa.c 

AlffMia 

Gaadelonpep.. , 

Tahiti  and  Uoorea 


SOUTH  AMBSICA. 


Areentlne  Republic. 
Cbfli.. 


UmgoAy. 


OTBBB  COUMTBUB. 


Year. 


Orange  Free  States 


1^ 
1880 
IBHO 
1881 
18H1 
1888 
18K5 
188S 
18HA 
dl877 
S1881 
1883 
1870f 
1880 
18M2 
lMt2 
1878 
1883 
1875 
187Q 


1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1884 
1884 
1884 
1884 
1884 
51881 
il884 
1884 

1889 
1800 
1884 
1884 
1H84 
1875 
1884 

1880 
1880 
1883 


1883 

1882 
1883 


1881 


Mules. 


al2, 710 
'6io,"i20 


273,870 
1,009 


45.170 
«293,86B 


941,068 


1 


0,127 
15 


200.000 


Asses. 


80.908 

"ih) 

283 

3$8,7U4 

8,786 


97.395 
674.340 


890,982 


2.492 


400,000 


Sheep  and 
Iambs. 


8.R41.340 

9,2:.2, 123 

31^1,  400 

1,  H8, 013 

22.3U1.504 

10.185,802 

20.534.035 

8,4n.M0 

73.7;45 

2,921.917 

8, 506. 108 

703. 521 

2,077.454 

6.I80.U00 

47. 608. 900 

8. 020, 750 

16.939.288 

1,412.494 

1, 6^  306 

367,549 


2,249.011 

877,  Ml 

221. 103 

0,078 

]0<l,49O 

27,7»i8 
340 

80. 379, 871 

10, 02U.  ITS 

6.606.406 

1,  547, 001 

1.72U,027 

13, 384, 076 

14, 056. 206 

0, 808, 911 

23,044 
21.761 
58,757 
30,000 

473.227 
11.279.743 

560.683 

6.992.218 

18.600 

3.000 


68.000.000 
1, 0(10, 000 
4,  545,  UOO 


1 


5.056.801 


Swine. 


2, 721. 541 


Geata. 


646. 

527, 
5,638. 
«,205, 
2.403, 
1,260. 
^14. 
dl79. 
1.163. 

4-'U, 

071. 
2.810. 
9. 207. 
1.067. 
8,34«. 

454. 

101. 

a»4. 


375 
417 
8S4 
791 
3M 
122 
126 
602 
916 
018 
0S5 
OoO 
666 
940 
6uS 
7(i8 
0£0 
616 


1, 006^675 
236.  ^"il 

9.3» 
1,4«.US7 
S;638.9N 


i.83<;.m 

2.0Ht>J7 
154. 1'S 


i.r4.M 

72S^7N 

a,  SUM 

101. 7M 

32S,Wl 

394;  gs6 


1,030.121 

47.256 
63.0K7 
17.858 
40.  181 
16.841 
2»776 

211,656 
231.556 
108.8117 
20.039 
57.303 
900.081 


•  v««  «S 


I  AAAessMaeas 


>  •••••»V*ssS 


•  »■>•••  *•••■■ 


a  ninnies  included  with  mules. 

b  Aases^and  hinnles  are  included  with  mnlss. 

oThflAmUy,  whiob  bna  become  a  part  of  the  Greek  Kingdom  since  1877,  is  nor  includt^  in  tlietrflK- 
iirps.  The  number  of  sheep  in  Tbessaly  has  been  estimated  at  1,500,000  and  the  number  of  ipntaat 
1,000.000 

dThe  Ajrnr^s  as  to  swine  are  for  187,5. 

«Th«  fljeuras  as  to  ranlHS  are  for  1876. 

/The  figures  as  to  PortURal  are  Uken  finom  Dr.  von  NenmannSpAllart'a  V^^tiAtm  4fr  ^^ 
^tnrthnOiafU  where  the  date  is  marked  with  aii  InterroKation  poiul,  as  in  the  abore  tabltss.  Thcflipins 
as  to  sheep  here  ffiven  for  Portusid  and  those  aS  to  cattle  foi  the  same  country,  as  idTsa  oa  tke  |iis- 
oodirijE  paKA,  are  Idoutical  with  the  figures  given  in  the  8iAiumAiiC$  Tutr  Book  as  forTftS. 

XNot  including  PoUnd. 
In  18>i5  Ontario  boil  1,7:>5,605  sheep  and  822,262  swine. 
i  In  \BA4  Mauitolia  bad  0.431  sheep  and  44.901  swine. 
k  In  1875  Newfoundland  had  28,7wl  shoep. 
{Approximate. 

m  Including  803,080  sheep  imd  16,636  swine  In  Basnto  Land. 

n According  to  the  StaUtman't  Yu»  Book  for  1884,  than  w«ra  ia  KMaI  Sft  Ittl  70,161  Aifsn 
goats  owned  by  Buropean  r«Mtdents. 
ofl4«  Dote  k  on  preceding  page. 
p  See  note  I  Qp  preceding  page, 
tf  Goata  Msittoliidid  wittTSMV. 
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rSTTEENATIONAL  DAISY  STATISTICS. 

In  a  comparison  of  dairy  prodacts  of  this  and  foreign  conntries,  the 
abundauce,  not  to  say  profusion,  of  the  sapply  of  the  United  States  of 
milk  and  its  products  is  clearly  manifested.  This  country  consun-es  17 
pounds  of  butter  per  capita,  not  to  mention  a  pound  or  so  of  oleomarga- 
rine, while  Europe  is  said  to  use  only  5  pounds  per  head.  There  is  little 
nnifurmity  in  the  rate  of  consumption,  however,  of  different  conntries. 
The  assumed  average  in  Great  Britain  is  13  pounds,  8  in  Germany,  6 
in  Holland  and  Belgium,  4  in  France,  2  in  Bussia,  and  1  in  Italy.  Our 
average  is  apparently  increasing. 

The  production  of  milk  from  all  cows,  whether  on  farms  or  in  towns 
or  villages,  from  about  16,000,000  animals  kept  for  milk,  is  assumed  to 
average  350  gallons  each  per  annum,  or  98  gallons  per  capita  of  popu- 
lation. The  aggregate  production  on  this  basis  is  5,600,000^000  gallons, 
of  which  3,000,000,000  gallons  (in  round  numbers)  are  required  to  make 
1,000,000,000  pounds  of  butter,  and  430,000,000  to  make  370,000,000 
)»ounds  of  cheese,  leaving  2,170,000.000  gallons  for  use  as  food  in  its 
natural  state.  The  State  averages  of  product  per  cow  vary  widely,  from 
475  gallons  per  annum  in  some  of  the  dairy  States  down  to  150  gallons 
in  some  of  the  extreme  Southern  States,  where  little  attention  is  given 
to  breed  or  feed,  or  the  production  of  butter  or  cheese. 

The  following  table  gives  the  exports  of  the  past  ten  years,  both  of 
bntter  and  cheese,  quantity  and  value : 


Ywr  ended  Jose  30— 


1876.. 
1877.. 
1878.. 
1870.. 
1880.. 
1881.. 
1882.. 
18fl3.. 
1884.. 
1885.. 


ToUl 
Avorage  ... 


Bzporte  oi-» 


Butter. 


Qaantitlee. 


4,044.884 

31.827,242 
21.837,117 
88,248,010 
80. 238, 058 
81. 500. 60«) 
14, 794. 806 
12, 348,  041 
20, 027, 874 
21,088.148 


220.507.805 


22. 050, 790 


Valoee. 


11.100,490 
4,424,010 
8, 981. 822 
5, 421. 205 
6, 000, 687 
0,  250. 024 
2, 804, 570 
2, 290, 005 
8,760,771 
8,043,040 


40, 883, 602 


Oheeoe. 


Qiuuntltiee. 


97,078.204 
107,804,000 
123, 783, 730 
141. 054. 474 
127. 5.f3. 007 
147, 095, 014 
127, 980. 782 

90, 220, 467 
112.  809  575 
111.902,900 


4,U38.360 


1, 108. 101, 476 


UO,  810, 148 


Vftlvee. 


$12,270,083 
12. 700, 027 
14.  lOa.  529 
12, 579. 908 
12, 171. 720 
10, 3K0.  24% 
14. 058, 97^ 
11.134.520 
11.003.713 
10. 444. 400 


127.607.798 


Totid 

bntter  and 

oheeee. 


Valuee. 


18,879,679 
17.125,248 
18, 085, 351 
18, 001, 173 
16. 802, 407 
22, 630.  272 
10. 923,  546 
18,425,191 
15, 414, 484 
14, 088, 065 


107,891,300 


12. 750, 780  10, 788, 130 


Our  butter,  OS  per  cent,  of  it  at  least,  is  eaten  at  home.  The  lower 
grades  only  are  included  in  the  exports.  Half  of  the  product  of  1H85 
would  suffice  to  replace  the  exports  of  the  last  sixty -five  years.  In  1821 
there  was  an  export  of  1,000,000  pounds,  and  this  annual  export  was  not 
increased  more  than  60  per  cent,  in  the  next  fifteen  ye^irs.  From  1835 
to  1840  the  annual  export  dropped  to  less  than  half  a  million  pounds. 
Later,  the  shipments  increased,  and  were  rarely  less  than  2,000,000  or 
3,000,000  pounds  or  more  than  4,000,000,  until  1860,  after  which,  during 
the  years  of  high  gold  premiums,  the  trade  reached  about  20,000,000, 
to  fall  again,  from  1806  to  1876,  to  figures  varying  from  1,000,000  or 
2,000,000  to  6,000,000  pounds. 

The  exports  of  cheese  are  mord  important,  and  for  ten  years  have 
constituted  26  per  cent,  of  the  production.    The  average  annual  exports 
for  this  period  are  119,810,148  pounds,  valued  at  $12,750,780,  or  10.6 
cents  per  pound.    The  average  annual  value  of  ex^oxXA  ol  \^^\Xi^  ^s^^ 
cheese  for  ten  years,  ia  $16,789,130. 
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A  glance  at  this  table  will  show  why  there  is  not  an  nnlimited  de- 
mand for  surplus  dairy  products  abroad.  While  all  countries  n^port 
exchanges^  iu  a  small  way  usually,  the  ouly  European  coHutnes  in  this 
table  that  return  net  imports  of  butter  are' the  United  Kingdom,  Nor- 
way, Belgium,  Portugal,  and  of  these  only  the  former  receives  any  con- 
siderable amountt  Cheese  is  received  by  Great  Britain,  France,  Italy, 
Belgium,  Denmark, and  Anstm,  mostly  by  Great  Britain,  as  in  the  case 
•f  butter.  Jn  short,  already  09  per  <fent.  of  the  butter  supply  of  Euroiio 
is  made  in  Europe,  and  80  per  cent,  of  the  cheese. 

FOBEIQN  CUSTOMS  IMPORTS. 

The  European  agent  of  the  Department,  Edmund  J.  Moffat,  esq.,  dep- 
uty consul-general  at  London,  furnished,  in  the  spring  of  1885,  a  state- 
ment of  the  tariff  rates  of  principal  Euroiiean  countries  upon  certain 
Sroilucts  im])orted  from  the  United  States,  which  was  published  iu  the 
lay  report.  Changes  have  since  occurred  in  some  of  the  rates  of  France, 
Germany,  Switzerland,  and  Russia,  which  render  necessary  a  j>ublicar 
tiuu  of  some  of  the  more  important  rates,  which  are  given  as  follows: 

iMpori  datlm, — Foreiffn  eountrU$, 


• 

ArtidM. 

AnHtrla- 
niuigary. 

France. 

Germany. 

Italy. 

AnlmalB: 

Bull* 

per  bead.. 

$4  07 

1  63 

1  22 

81 

41 

20 

20 

10 

10 

121 

121 

407 

81 

81 

10 

10 

21 

62 

4  07 

4  07 

4  07 

6  61 

6  61 

Free. 

854 
31  86 

$4  82.5 

2  31.0 

2  31.6 

1  54.4 

77.2 

ST.  9 

10.3 

10.3 

19.  S 

1  15.8 

19.8 

•7  14 

$3  00 
3  60 

0«iws ...••.... 

2  14.2 

1  4'i.8 

71.4 

23.8 

Free. 

1L9 

1  SD 

Tmtni;oattl« 

Cifclves ••.•• 

•  •••••••a     do     ••• 

1  20 
60 

8Le«9p 

Gontii  ......•., 

•  ••■••••••  U w >  * • • 

•  •••«•  %^  •  >  QU  •  •  •  • 

04 

Xiiiiubs  .............. 

Ki«U 

lIofEA  .••••.••--.■•-•« 

1  42.8 
23.8 

4  7« 

2  7» 
2  88 

23.8 
71.4 
71.4 

1  78.5 

4  76 

50 

TigB 

HoillM  .••........••■ 

•  ••«••«  ••  «oo  •  •  •  « 

15 
4  00 

lllllM 

«•«•••  •■•  aUO*  «•  • 

1  20 

AaiM  — 

80 

Grains : 

IiMllaii  oom... ...... 

.100  kilograms.. 
..........do. ... 

Free. 

29 

57.9 
1  15.8 
8  00 
260to3  00 
1  *2U  to  1  00 

23 

Rye 

23 

Wheat 

Flour 

Bopa 

Butter................... 

.....••...do. ... 
do.... 

do  ... 

28 
56 
20 

2  00  to  3  00 

ChrfMiO  .................. 

4  70 
238 

a  00 

Laid  .....•.•......•....;• 

do  ... 

1. ...... ...do. ... 

Bacon  .■■■•....t..*.*...* 

Cotfon  ......■•..•«....•• 

Free. 

Free. 

20  23 
28  80 
64  26 

4  76 

Ptaa. 

Tobacco: 

L«»af 

Prohi^tod. 

jhlauafactared  .•••••. 

CiiearB 

720  00 

185.1 
1  60 
164.1 
00 

600 
8  00 

40  00 

Meftt: 

1  00 

Canned.............. 

Sailed  or  smoked.... 

I 

5  (M* 

Winee 

• . .  .hectoliters . . 

fll  42  to  19  04 
j             tl9  04 

!3  00 

Spirits: 

A  loohol  and  brandj . 
Other  liquors 

do.... 

«•••«•  «»•  •CIO*  •  ■ 

5  00  to  10  00 

*  Gosremment  acoount  ftee  i  privato  aeoonot  prohibited. 


1 100  kilos. 


t  In  casks. 
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Impwi  duties. — Foreign  ootcntWea— Continned. 


ArUclM. 

• 

NorwaJ-' 

Bnssia. ; 

Slpain. 

1 

SwitMriaixL 

Animals: 

Oxen  ...•■•....>•.•■.......■. 

ner  head.. 

1 

t 

^Free. 

fOOS.4 
05.4 
06 
815 

12  60 

• 

Free. 

• 

63  76 

I        »« 

6  80 
802 
168 

64 
04 
88 

183 

BollB 

•  ■••■•....a.  do .  •  . • 

Cow* • ....•••... 

[  tO.88telO.96 

Youns  oattlo. ...■•.•■•...>•> 

■• ••■•■••■•.do. •• * 

Calves ~ 

do:... 

19 

Goata 

Lambs 

Klrts 

•••••■•.•..  do.... 

do 

...........  do 

10 

Hogs 

Pi^n ......-•..—.. 

•  •••■•••■«««  UO  •  • ■  • 

9 

•••••..••...do.... 

ai 

Mules  .'......•.. 

..*■■*••■•..  do .... 

n 

AgMii  X,... ,,,«-■ ■•■•.. 

11 

Orsinat 

Indian  oorn. ■■•■.•.■.•■  ..rax 

. . .  IM  kiloflntrns . . 

M 

Rv« ..••*..••••. 

•  ••■.a  •■•■.•  do  • a . • 

N 

Whiit 

•aaa..».a»..d0.... 

•  ■aak.a.a..  .dO.  ... 

"iii"' 

BTona  ._.......«...>........«.■•■■ 

•  .•■**•■...«  uO.  • . . 

77 

Batter .^ 

Cli*<«se 

Lard  .— 

•  .•■•.■••a.  .CIO.  ... 

•.•.•••.••.  do.... 

•4  20 
*14  79 

iva' 

7  20 

3  (10 

80 

66 

lU 
3S 

Cotton  .....-...•••«••••-■■•.•.•■ 

•1  10 

♦87  80 

f86 

t2  40 

u 

Xobafloot 

Leaf 

88  80 
40  80 
67  00 

Maoafkctured 

...do.... 

Cigars 

Meat: 

FrMb 

"fl  Cio  to  i  GO 

0 

BallMl  or  snoksd. ..••*...■•. 

li  6&0 
^6  15 

troo 

66 

10  00  to  80  00 

400 

n 

Winos 

.••••■  heotoliters. . 

Spirits: 

Alcbol  and  btnndy 

•  ••■•••••aa.flO.  a.. 

1 

s 

Other  liqaors 

•  •■••■■•••a.  QO  .... 

•Owt. 

f  Fonnd. 
OONOL 

trsioN. 

i 

tin  casks,  ewt. 

The  printed  reports  of  this  brancli  of  the  Department  service,  for  the 
year  1885,  consist  of  the  Annual  Report  of  the  Statistician,  eleven  serial 
reports  of  crop  and  general  statistics,  domestic  and  foreign,  and  a  do- 
Bcriptive  catalogno  of  exhibits  of  charts  and  diagramsat  the  NewOrlcans 
Exposition.  An  investigation  of  the  statas  of  irrigation  of  the  dry 
areas  of  the  Bocky  Mountain  system  has  been  in  progress  and  is  nearly 
ready  for  publication.  An  agricultural  survey  of  this  region  is  a  pres- 
ent necessity ;  some  work  has  already  been  done  in  this  direction,  and 
a  more  general  and  systematic  effort  is  in  contemplation  as  facilities 
are  afforded.  It  has  already  been  shown  that  the  resources  of  this  re- 
gion are  not  popularly  appreciated,  and  it  is  evident  that  future  sur- 
prises are  in  reserve  for  the  general  public. 

J.  B.  DODGE, 

StatUtician. 

noN.  Norman  J.  Colman, 

OommUaioTier. 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANIMAL 

INDUSTRY. 


Sm :  I  have  the  honor  to  transmit  herewith  my  report,  which  con- 
tains 9  statement  of  the  more  important  work  accomplished  by  the 
Bnrena  of  Animal  Industry  during  the  past  year.  For  many  interest- 
ing details  connected  with  this  work,  and  for  the  reports  of  the  agents 
and  inspectors,  I  must  refer  you  to  the  Second  Annual  Beport  of  the 
Bureau  of  Animal  Industry. 

D.  E.  SALMON,  D.  V.  M., 
Chief  of  the  Bureau  ofAninial  Industry. 

Hon.  KOBUAK  J.  OOLMAN, 

OommisBioner  of  Agriculture. 


ACTION  TAKEN  IN  EEQAED  TO  PLBUEOPNEUMONIA. 

At  the  time  my  last  annual  report  was  submitted  there  was  in  prog- 
reas  in  the  Western  States  the  first  outbreak  of  contagious  pleuro-puea- 
monia  which  had  ever  invaded  that  section  of  the  conntrv.  Although 
the  disease  seemed  to  be  under  control  in  Ohio  and  Illinois,  there  were 
many  reasons  to  fear  that  some  infected  herds  might  have  esoa[ied  dis- 
covery, and  there  were  grave  apprehensions  that  the  contagion  would 
be  allowed  to  spread  from  the  affected  herd  in  Kentucky.  The  owners 
of  this  herd  assumed  an  unfriendly  attitude  towards  the  officers  of  the 
Bureau  from  the  time  the  first  investigations  were  made,  and  were  so 
evidently  determined  to  save  themselves  from  loss  without  regard  to 
the  safety  of  their  neighbors  or  that  of  the  country  at  large  as  to  make 
it  reasonably  certain  that  the  trouble  would  be  disseminated  by  their 
cattle  in  spite  of  all  that  could  be  done  under  either  the  national  or  State 
laws  to  prevent  it.  They  employed  able  counsel  to  protect  their  inter- 
ests, and  demanded  complete  compensation  for  all  loss  to  which  they 
might  be  subjected  in  efforts  to  isolate  the  contagion,  even  asking  that 
the  cost  of  feeding  the  herd  while  in  quarantine  should  be  assumed  by 
the  Bureau. 

The  inspections  in  the  Eastern  States  had  demonstrated  the  prevalence 
of  the  same  disease  in  the  vicinity  of  New  Tork  Oity  and  Brooklyn,  and 
in  parts  of  New  Jersey,  Pennsylvania,  Maryland,  the  District  of  Oolum- 
bia,  and  Virginia.  The  experiments  and  other  investigations  were  also 
Buccessful  in  demonstrating  beyond  question  the  contagiousness  of  this 
affection  and  its  identity  In  all  of  its  characters  with  the  contagious 
pleuro-pnoumonia'  of  Europe. 

In  this  report  the  history  of  these  outbreaks  and  the  account  of  our 
investigations  will  be  resumed  at  the  point  where  it  was  necessary  to 
close  them  last  year. 

pLEUBO-pin&trBioinA  in  Kentucky. 

As  there  was  no  law  among  the  statutes  of  Kentucky  which  had  beexx 
framed  with  such  an  emergency  in  view  as  occutt^id  Xi's  ^iXi'i^  vtvXx^xvs^NS^ws. 
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of  Inng  plagae  among  the  cattle  of  that  State,  many  of  the  citizens  ad- 
vocateil  an  extra  session  of  the  legislature  in  order  that  such  laws  might 
1)0  enacted.  They  argued  that  as  the  next  regular  session  would  not 
begin  until  after  a  [)eriod  of  more  than  a  year  had  elapsed,  the  spread 
of  the  malady  might  before  that  time  work  irreparalfle  injury  to  thecal' 
tie  interests  of  the  State. 

On  the  other  hand,  Qovemor  Kriott  c#ntended  that  the  common  laxr 
and  the  general  provision  of  the  statutes  in  regard  to  distem^iered  cattle 
were  amply  sufdcient  to  accomplish  all  that  could  i>ossibly  be  done  by 
legislation. 

The  following  letter,  which  I  find  in  the  name  and  Farm^  a  pa{>er  pab- 
lifthetl  at  Louisville,  Ky.,  in  its  issue  of  October  15,  18S5,  gives  the  gov- 
ernor's views  so  clearly  that  it  is  inserted  as  a  document  of  great  inter- 
est at  this  time: 

Fhankfort,  Kt.,  September  d4, 1885. 

To  ike  honorable  Judge  of  ike  cotmfy  court  and  Juetioee  of  ike  court  of  oUUme  ef  Fag§Ui 

Countg : 

Orntlsvkn:  I  am  this  moment  In  rooefpt  of  a  copy  of  yoar  reeolntion  of  the  20th 
iDBtaut,  ealliiig  my  atteDtioo  to  the  fact  that  the  dibease  known  aa  pleuro-pneoinooii 
ha«  made  its  appearance  in  an  ezteuBive  .benl  of  cattle  near  Cyutbiana^  in  Il&rriiioo 
Connty,  and  Bn^^^esting  in  my  "experience  autl  iutellij^euce  some  meanH  mi^bt  be  fuaind 
to  avert  what  tbreat«na  to  be  a  moat  serious  calamity,  in  view  of  the  highly  cout^ 
gioiiH  character  of  that  malady." 

Tendering  yon  my  sincoretit  thanks  for  sncb  a  distingnished  indioation  of  yonr  ooo- 
fidenoe,  I  have  the  honor  to  say  that  the  Nnbject  had  already  excited  m^  UveUert 
interest,  and  I  bad,  on  more  than  one  occasion,  expressed  to  otbers  my  willingneM  to 
do  anything  in  my  ]K>wer  that  might  be  necessary  to  prevent  the  spread  of  that  Ale- 
astroos  plagne  in  our  State.  It  is  a  mistake,  however,  to  suppose  *'  that  there  is  no 
law  in  existence  to  meet  the  gravitv  of  the  occasion ;"  on  the  coutrary,  it  atrikes  me 
tbat  the  law  is  amply  adequate  to  the  emergency. 

Should  the  owner  of  a  herd  of  cattle,  known  to  be  infected  witlTpIenro-pnenmonia 
or  any  other  contagions  distemper,  keep  them  in  such  a  sitnation  as  won  Id  be  likely 
to  favor  the  communication  of  the  contagion  to  others,  he  would  be  liable  to  indict- 
ment nnder  the  common  law  for  maintaining  a.  noisanoe.  and,  upon  oouvietion,  to 
punish  iieut  by  fine  and  imprisonment,  in  the  discretion  ei  the  Jnrv,  and  in  addition 
to  that  judgment  the  court  would  have  power,  If  the  offense  were  laid  with  a  oojifts- 
uandOf  to  order  tbat  the  nuisance  abate,  and  the  abatciiieiit  might  be  enforced,  if  oee- 
essary,  even  to  the  destruction  of  the  pro]ierty  iVom  which  the  noisanoe  springs.  Tbe 
court  would,  in  such  cases,  have  authority  to  order  the  sennestration  of  the  lufectod 
herd  until  all  liability  of  communicating  the  contagion  had  ceased,  or  ita  destruction, 
as  the  circumstances  might  indicate  to  be  more  advisable. 

Even  private  citizens  may,  at  their  own  expense,  abate  a  public  nnlsanoe,  thoaf;h 
they  would  be  oom|>elled  to  answer  in  damage«  in  case  they  should  resort  to  violeaoe 
beyond  what  is  actually  neeilod,  or  the  fact  should  turn  out  to  be  insufficient  to  so- 
tliorize  such  peremptory  iMterventioo.  In  view  of  such  responsibility,  of  conpie  no 
private  citizoo  of  onlinary  prudence  would  think  of  resorting  to  siion  a  remoilj  ex- 
cept in  theextremest  emergency,  esi)eciaily  as  the  courts  have  power  to  give  compMe 
redress. 

In  afUntion  to  the  remedy  bv  penal  prosecution,  whieb  may  result,  aa  I  have  already 
said,  not  only  in  the  ftne  and  Imprisoumeut  of  the  delinquent  owner  of  such  infected 
herci,  but  the  sequestration  or  destruction  of  the  herd  itself,  he  would  be  answenble 
in  dama^^  to  any  one  directly  injured  by  the  spiisad  of  Uie  contagion,  after  the  (acts 
of  its  existence  bad  come  to  his  knowltNige. 

Besides,  you  will  observe,  by  reference  to  sections  4  and  6,  chapter  9,  genend  stat- 
utes, that  if  ajnstice  of  the  peace  be  iufoniied  by  affidavit  that  the  owner  of  aoj 
distempered  cattle  lias  permitted  them  to  run  at  large  outside  his  inclosiire,  or  baa 
driven  the  same  into  or  through  any  part  of  this  Commonwealth,  except  from  one  por- 
tion of  his  own  inclosure  to  another,  it  is  the  duty  of  such  Justice  to  issue  his  oni«r, 
in  the  name  of  the  Commonwealth,  commanding  the  owner  to  impound  them;  aud  if 
he  fail  or  refuse  to  do  so,  or  peruiit  them  to  escape,  the  magistrate  has  power  to  order 
the  cattle  to  be  killed  aud  buried  at  the  expense  of  the  owner. 

It  seems  to  me  that  if  these  remedies  are  insufflrieut  to  eratlicate  or  to  preyont  tbe 
dissemination  of  pleun>-pneumonia,  it  wonid  be  difficult,  if  not  impossible,  for  legis- 
lative wiwloiu  or  ingenuity  to  devise  any  tbat  would  accomplish  these  ends. 

i  will  add  that  the  owuon  of  the  heed  saypoeed  to  be  infected  are  fully  aware  of 
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their  liability  itnder  the  circumstances  and  bare  aMnred  me  that  they  will  nne  every 
ireiraiitititi  to  prvvent  the  spread  of  tbe  diMeiMo,  nnd  every  vAVorl  in  rlieir  powur  to  ex- 
Lirpfite  it  if  it  really  exi.stn  among  their  cattle.  What  precautionary  methiHU  Nhoiild 
lie  fallen  by  other  cattle  dealeni  and  breedeni  will  of  counie  be  dictated  by  their  own 
pmilence  and  iut<elliKence.  The  only  8n^){eMtion  that  I  can  make  is  that  the  law 
dioiild  be  ri;;idly  enforced  wherever  the  ciruuniHtances  rennire  it;  that,  if  anythiuf^, 
ivill  iimnre  theeztir|>atiiin  of  the  diseaMe,  as  it' must  fosull  in  the  destruction  of  the 
liHt'iuwd  animals  themnfLveH,  if  necemiary. 
With  seutiiueuts  of  great  respeoti  i  aui,  very  truly,  your  obeflleiit  nerrant, 

J.  FUOUTOK  KNOrP. 

It  will  be  seeti  that  in  this  commnTiicatioTi  Governor  Knott  points  out 
acoiirHe  of  proi^edure  wliich,  if  enforced,  would  seem  to  ineviUilily  lead 
to  the  annihilation  of  all  dangerous  euttle  iu  the  State.  As  a  matter  of 
fact  itwaH  not  enforced.  The  diseiiseil  cattle  were  handled  so  recklesKly 
that  many  othcrH  wi*re  infecte^l;  the  iihigue  uotoriouMly  existed  iu  the 
herd  of  Messrs.  FriMhie  &  Lake  for  month  after  month,  endanj^ering^ 
the  stock  of  their  neighbors  and  causing  burdensome  restrictions  to  be 
phuH^d  upon  the  cattle  trade  oi  the  whole  State,  but  no  h*gal  measures 
wore  adopted  in  accordance  with  the  plan  so  forcibly  outlined  by  the 
povernor.  Whether  this  action  was  deferred  biHjauae  of  the  intimation 
ill  the  above  letter  that  the  parties  enforcing  this  law  "  would  be  com- 
pelled to  answer  in  damages  in  case  they  should  resort  to  violence  be- 
yond what  is  actually  needed,  or  the  fact  should  turn  out  to  be  insufH- 
cient  to  authorize  such  peremptory  iutd^ention,"  or  whether  it  was 
bc'Ciinse  of  a  general  feeling  that  the  mesisures  indicated  were  not  as 
pnicticsd  nnd  etlicient  as  the* governor  thought,  is  not  clear,  but  it  is  be- 
lieved tliat  both  of  these^reasons  htnl  considerable  intlueuce. 

The  Department  received  many  letters  from  citizens  of  Kentucky 
stating  that  the  infected  cattle  were  not  isolates!  sutliciently  to  prevent 
tlie  spread  of  the  contagiun,  that  some  cows  believed  to  be  aiTected  were 
allowetl  to  mingle  with  other  cows  belonging  to  citizens  of  Cyntbiana, 
an«l  asking  that  an  Inspector  be  sent  there  to  watch  tbe  course  of  events 
and  to  do  whatever  was  possible  towards  checking  the  disease,  until 
more  eflicient  and  practical  legislation  couJd  be  enacted  either  liy  Con- 
gress or  the  State  legislature.  In  view  of  tbe  great  amount  of  property 
threatened,  and  the  possibility  of  \iolations  or  evasions  of  the  act  of 
Congress  prohibiting  the  movement  of  affect e<l  animals  from  one  State 
or  Territory  into  another,  it  was  deenunl  advisable  to  accede  to  these 
n*qnests.  Accordingly  Dr.  II.  A.  Woodroffe,  a  gentlcmau  who  was  well 
recommended  for  professional  ability,  and  wbo  had  acquitted  himself 
with  credit  in  the  English  veterinary  service,  was  appointetl  December 
3,  1884,  and  instnicted  to  procired  at  otice  to  Kentucky.  lie  was  to  con- 
snit  with  the  leading  stock-owners,  to  keep  a  supervision  of  the  cattle 
aboat  Cynthiana,  and  to  inform  the  Department  of  any  violation  of  the 
law,  or  of  any  movement  of  cattle  that  there  was  reason  to  believe  had 
been  ex])Osed  to  the  contagion. 

Ou  Satunlay,  December  27,  1884,  a  letter  was  received  at  the  Depart- 
ment from  Dr.  Woodroffe  stating  tbat  Messrs.  Frisbie  &  Lake  were 
abont  to  make  a  large  shipment  of  animals  from  their  herd  to  the  State 
of  Texas,  and  that  he  had  given  them  a  certificate  of  health  after  hav- 
ing made  an  exatnination  of  them.  Tbe  Chief  of  the  Bureau  was  then 
absent  in  New  York,  where  he  had  gone  on  oflicial  business,  but  was 
ex]>ecte4l  iu  his  office  on  Monthly  morning.  Uis  imme4liate  return  was 
delayed,  however,  by  serious  illness,  which  prevented  any  attention  to 
business  for  nearly  a  week.  As  a  consequence,  no  action  was  taken  to 
prevent  the  shipment  of  tbese  cattle  until  Friday,  January  2,  1885,  at 
irluch  time  the  Commissioner  of  Agriculture  uotitkedtUtbONSii^^^w^N^^ 

28  JlO-^SS 


434    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

agent  of  the  Kentucky  Central  Bailroad  not  to  move  tbem  irithout  a 
permit  Crom  this  Department.  ' 

Tbis  action  was  taken  becaase,  first,  in  the  conference  of  Kentucky 
cattle-breeders,  held  in  Lexington,  Ky.,  September  10,  18tS4,  Messrs. 
Frisble  &  Lake,  through  their  cptmsel,  were  rei)orted  to  have  made 
this  statement : 

On  the  15th  instant,  they  received  a  letter  from  Carman,  Acting  Commissioner  of  Ag- 
riculture, and  afterwards  from  Governor  Knott,  to  uialse  no  salt's.  Wedoesdny  tkr 
potioed  several  cattle  sick^  and  Dr.  Hagyard  was  sent  for  and  slaoghtered  a  cow,  anil 
discovered  the  presence  or  plearo-nneuiuouia.  Since  then  several  others  have  taken 
•ick,  and  have  heeu  in  contact  with  the  herd,  which  nnmbers  upwards  of  200  aui- 
mals.— (Cinoianali  Cktmmercial  Gateitey  September  21,  1884.) 

Secondly.  In  a  letter  to  the  Department,  dated  September  18, 1884, 
Messrs.  Frisbie  &  Lake  wrote : 

Our  herd  consists  of  abont  350  head,  and  all  of  them  had  an  op|>ortanltT  to  takeihe 
disease  if  oontaglous.  (First  Annnal  Report  of  Bureaa  of  Animal  luduatry,  ld64,  p. 
32.) 

Thirdly.  On  September  24, 1884,  the  Chief  of  this  Bnreaa  visited  tbe 
farm  of  Mr.  Lake,  of  which  A.  T.  Fitzwater  was  tenant,  and  upon  wbidi 
a  part  of  these  animals  were  kept,  and  found  tbere  running  with  tbe 
remainder  of  the  cattle  on  the  farm  two  animals  which,  on  exaouiiation 
of  the  lungs,  presented  very^plain  symptoms  of  pleuro-pneumouia,  and 
otiiers  which  were  not  examined,  but  which  did  not  appear  well,  and 
which  were  believed  at  the  time  to  be  snflJbring  from  the  same  disease. 
Mr.  Frisbie  was  present  at  this  examination,  and  expressed  the  opinion 
that  a  considerable  number  were  more  or  less  affected.  Indeed,  at  tbe 
time  of  this  visit  no  one  questioned  the  fact  that  the  unregistered  as  well 
as  the  registered  cattle  had  been  exposed  and  were  sickening,  and  when 
the  stockmen  of  the  State  attempted  to  raise  money  to  purchase  and 
slaughter  this  herd  they  appraised  the  unregistered  as  well  aa  the  reg- 
istered, and  they  did  this  because  of  tbe  statement  of  Messrs.  Frisbie 
&  Lake  that  ail  were  infected. 

These  facts  were  deemed  sufficient  to  justify  the  holding  of  tbe  herd 
in  Keutueky  until  a  longer  period  had  elapsed,  even  though  the  iusytect- 
ors  had  been  unable  to  find  any  traces  oi  disease  by  a  careful  and  tbor- 
ough  examination.  The  examination  actually  made,  it  was  learned 
afterwards,  was  a  very  sup«^rficial  one,  less  than  half  of  the  auijuaU  in 
the  herd  being  caught  for  this  purpose. 

January  3,  1885,  telegrams  were  received  from  Dr.  Woodroffe  and 
Frisbie  &  Lake,  stating  that  the  cattle  had  already  been  shipped,  tiiat 
they  were  healthy  and  for  six  months  had  been  miles  away  from  tbe 
diseased  herd.  A  telegram  was  immediately  sent  to  the  goveruor  of 
Texas,  notifying  him  of  the  facts  in  regard  to  the  shipment  of  this  herd 
and  recommending  quarantine  and  careful  sujiervision  of  the  anunalB 
for  three  months  after  their  arriral. 

January  4,  Dr.  Woodroil'e  telegraphed  that  he  had  received  informa- 
tion that  Dr.  F.  B.  Hamilton,  president  of  the  Jersey  Breeders'  Asfiod- 
ation,  of  Jackson,  Tenn,,  had  shipped  to  that  place,  by  wav  of  Lexing- 
ton, 24  registered  Jersey  cows  and  calves  from  the  infected  herd  of  Fris- 
bie &  Lake;  also  that  Frisbie  &  Lake's  shipment  to  Texas  consisted  of 
125  head  of  unregistered  Jerseys. 

Upon  the  receipt  of  information  that  animals  undoubtedly  affected 
with  ]ileuro  pneumonia  had  been  taken  from  the  herd  of  Frisbie  &  Lal^e 
to  Tennessee,  the  governor  of  that  State  was  at  once  notified  of  the  (uct, 
and  Dr.  Hamilton  and  the  railroad  agents  at  Jackson,  Tenn.,  were  no- 
tified that  any  shipmeixt  oi  tk^^^^nvovdAsi  ^om  Tennessee  into  any  other 
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State  would  render  the  shipper  liable  to  the  penalty  prescribed  in  the- 
auimal  industry  law. 

Id  order  to  learn  the  condition  of  the  cattle  shipped  to  Texas  and  to 
fiiniinh  sach  veterinary  assistance  as  migbt  be  needed.  Dr.  Trumbower, 
au  inspector  of  the  Bureau,  was  ordered  to  proceed  to  Austin  and  keep 
a  8U]>ervilsion  over  the  Frisbie  &  Lake  cattle,  and  to  consult  with  the 
governor  as  to  what  measures  could  be  taken  to  hold  them  in  quaran- 
tine  uulil  they  could  be  safely  sold. 

On  the  9th  of  January  Dr.  Woodrofife  reported  that  the  shipment  to 
Texas  consisted  of  125  bead  of  cattle,  of  which  112  were  unregistered 
cows  and  heifers,  and  13  were  registered  bulls ;  that  they  were  taken 
from  three  different  farms  near  Oynthiana,  as  follows:  11  cows  and 
heifers  (unregistered)  f^'om  the  farm  of  John  Moore,  G  miles  from  Oyn- 
thiana ;  51  heifers  (nuregistered),  3  bulls  ^registered)  from  the  farm  oo- 
enpied  by  George  Mitchell,  6  miles  from  Oynthiana;  50  cows  and  heif- 
ern  (unregistertMl),  10  bulls  (registered)  from  the  farm  occupied  by  A. 
T.  Fitzwater  as  tenant  of  J.  tL  Lake,  3  miles  from  Oynthiana.  None  of 
these  animals  were  sold  previous  to  shipment,  and  all  were  sent  to  Fris- 
bie &  Lake,  Austin,  to  be  offered  for  sale  there  at  the  expiration  of  thirty 
days. 

As  an  explanation  of  his  action  in  giving  a  oertiflcate  of  health.  Dr. 
WoodroiTe  wrote ; 

At  the  time  I  graDted  the  certificate  I  was  not  aware  that  yon  and  the  ComoiiBsioner 
of  Agriculture  had  prohibited  the  movement  of  the  unregistered  cattlCi  they  being  lo* 
caU?d  on  different  farms,  fully  9  milue  from  where  the  iufect«d  herd  waa  kept.  Messrs. 
IMMbie  Sl  Lake  havins  mentioned  to  me  casnally  that  they  were  fifoiug  to  ship  some 
unregistered  stock  to  Texas,  I  expressed  a  desire  to  see  them,  thiuking  that  as  I  was 
on  the  spot  it  was  my  duty  to  inspect  cattle  in  the  neighborhood  before  being  shipped 
t-o  anotber  State.  Messrs.  Frisbie  &  Lake,  acting  under  the  advice  of  their  attorney, 
Judge  West,  at  first  protested  against  my  inspecting  th«se  cattle,  stating  that  they 
Lad  already  been  examined  and  passed  by  Dr.  Uagyam,  of  Lexinston,  whom  yoQ  had 
reoom mended  to  them,  making  it  a  Oovemment  transaction.  Iiaving  satisfied  me 
that  the  cattle  referred  to  had  not  been  exposed  to  the  infected  herd  by  producing  the 
afildaYits  of  a  nnmber  of  reputable  residents  in  Harrison  Conuty,  I  consented  to  give 
ihfini  a  certificate  of  health,  provided  I  did  not  detect  any  traces  of  plenro-pneumonla 
or  other  contagions  diseases  among  them.  Mr.  Frisbie  then  drove  me  out  to  the  dif- 
ferent furuis  where  the  cattle  wore,  about  9  miles  from  tlie  town,  and  after  a  careful 
oxauii nation  I  found  them  free  tvom  any  appearances  of  disease  and  gave  the  owners 
a  certificate  to  that  efl'ect,  a  copy  of  wliioli  I  forwarded  yon  with  my  report  the  fol« 
lowing  day,  thinking  it  would  roach  yon  before  the  cattle  were  shipped.  It  never 
entered  my  hea<l  that  there  would  be  any  question  raised  in  the  matter;  otherwise  I 
would  have  telegraphed  at  once. 

It  will  be  noticed  that  Dr.  Woodrofife  states  that  the  unregistered 
cattle  were  from  fanns  located  *' fully  9  miles  from  wbere  the  infected 
hcixl  was  kept,''  and,  further  on,  that  Mr.  Frisbie  accompanied  him  *^  to 
the  diflerent  farms  where  the  cattle  were,  about  0  miles  from  tbe  town." 
By  reference  to  an  earlier  para^aph  in  the  same  letter  it  will  be  seen 
tliut  one  of  these  farms  was  located  but  3  miles  from  town  and  the 
other  two  but  6  miles.  The  latter  statement  is  the  correct  one.  It  will 
also  be  observed  that  60  of  the  animals  ship]>ed  were  from  Mr.  Lake's 
farm,  of  which  A.  T.  Fitzwater  was  tenant.  This  farm  was  but  3  miles 
irom  town,  and  probably  not  more  than  2  miles  from  Mr.  Lake's  borne 
place,  wbere  a  part  of  the  sick  cattle  were  kept  The  attention  of  tbe 
reader  is  directed  to  these  incorrect  statements  to  prevent  his  being 
misled  as  to  tbe  actual  condition  of  affairs. 

Q'bere  seems  to  be  little  reason  to  doubt  that  Dr.  Woodrofife  was  de- 
ceived by  Messrs.  Frisbie  &  Lake  as  to  the  relation  of  Dr.  Uagyard  to 
the  Department  of  Agriculture.    He  stated  that  he  was  ahovtu  o^  tA\fo> 
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^ram  from  the  Obief  of  the  Bureau  of  Animal  Industry  ad  visin  ji^  the  em- 
ployment  of  Dr.  Hagyard,  and  supposed  that  owing  to  his  (Dr.  Wood* 
rofie's)  absence  in  Ohio,  Dr.  Hagyard  had  been  temporarily  employed  by 
the  Department  to  make  this  examination.  As  a  consequence  his  own 
inspection  was  less  thorough  than  it  would  have  been,  and  he  gave  a 
certificate  of  health  which  he  probably  would  not  have  given  hail  he 
understood  that  Dr.  Hagyard  was  recommended  to  Messrs.  Frisbie  & 
Lake  for  an  entirely  different  pun>ose. 

As  this  telegi^&m  was  afterwards  used  by  Messrs.  Frisbie  &  Lake 
in  their  advertisements  and  newspaper  articles,  and,  by  omitting  or  in 
some  cases  changing  the  date,  was  made  to  produce  the  same  impres- 
sion upon  the  readers  that  it  had  produced  upon  the  mind  of  Dr.  Woo<l- 
roHfe,  it  is  well  to  give  an  explanation  of  the  circumstances  under  which 
it  was  sent 

When  the  Chief  of  tliis  Bureau  visited  Oynthiana,  in  September,  1884, 
a  number  of  sick  animals  were  found  among  the  herd*  of  unregistered 
cattle,  and  Mr.  Frisbie  was  then  advised  to  have  every  animal  in  this 
herd  carefully  examined  and  the  healthy  ones  removed  fi-om  contact 
with  any  that  presented  the  least  signs  of  disease.  At  that  time  nego- 
tiations were  in  progress  with  the  stockmen  of  the  State  who  were  try- 
ing to  raise  enough  money  to  purchase  and  slaughter  all  the  cattle  be- 
longing to  Messrs.  Fribbie  &  Lake,  and  the  last-named  gentlemen  did 
not  consider  it  to  their  interest  to  have  such  a  separation  made.  It 
soon  became  evident,  however,  that  a  snfScient  amount  of  money  could 
not  be  raised  to  purchase  the  cattle,  and  then  the  owners  seom  to  hare 
concluded  that  their  best  plan  was  to  separate  the  sick  from  the  well 
ones,  according  to  the  advice  mentioned  above.  For  this  purpose  the 
following  telegram  was  sent : 

CT27THIAMA,  Kt.,  September  87, 186i 
Dr.  D.  E.  Salmoit,  Chicago,  lU. : 

We  dedre  to  Inolate  all  the  affeoted  cattle  in  oxur  foxir  herds.  When  can  yon  ooibi 
and  inspect  them  f    Answer. 

FRISBIE  A  JAKE. 

There  are  two  points  in  this  telegram  to  which  attention  is  partica- 
larly  directed*  In  the  first  place  the  object  of  the  insiiection  as  atated 
in  this  telegram  was  to  enable  them  to  isolate  the  affected  cattle.  It 
was  not  to  have  cattle  inspected  for  the  puri)Ose  of  shipping  them  to 
Texas  or  to  any  other  locality,  and  at  that  time  I  bad  never  received 
any  intimation  that  they  expected  or  desired  to  make  any  shipments. 
In  the  second  place,  they  admit  in  this  telegram  having  at  that  time  four 
infected  herds.  One  of  these  I  understand  to  be  the  herd  of  unregis- 
tered cattle  on  the  farm  of  Mr.  Lake,  of  wliich  A.  T.  Fitzwater  was 
tenant. 

At  the  time  this  telegram  was  received  it  was  impossible  for  the  Chief 
of  the  Bureau  to  return  and  make  the  desired  insi)ection«  and  all  of  tbc 
inspectors  in  the  employ  of  the  Bureau  were  engaged  in  important  work 
from  which  they  could  not  be  spared ;  the  following  reply  was,  there- 
fore, sent  to  Messrs.  Frisbie  &  Lake's  telegram : 

Unxtbd  States  Dxpartukkt  of  Aobicultcrsi 

Waehington,  D.  C,  October  6, 1384. 
FRisnnt  ^  Lass,  CyniHana^  Ktf, : 

Find  1  have  do  one  that  oan  be  spared  now  to  ftxamlnc  yonrherd.    Advise  empIoT* 
meat  of  Dr.  UagyanL 

D.  E.  SALMON, 
Ck^f  tf  ffte  Bwenvk  of  AninuU  Indestrg. 
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That  is,  Dr.  Ilagyard  was  recommended  to  Frisbie  &  Lake  as  the 
most  available  man  for  them  to  employ  as  a  private  practitioner  and 
for  the  parpo9e  of  secaring  their  private  interests.  The  difference  iu 
the  dates  of  the  two  telegrams  is  dae  to  the  former  being  received  at 
Chicago  and  the  answer  having  been  delayed  nntil  my  return  to  Wash- 
ington. t)r.  Ilagyard  did  not  represent  this  Department  in  any  degree, 
nor  did  he  have  any  anthority  to  inspect  any  cattle  in  behalf  of  the  De- 
partment, or  to  give  certiQcates  of  health  which  would  relieve  the 
owners  of  any  responsibility  which  they  were  under,  because  of  restric- 
tions im])osed  in  accordance  with  the  act  establishing  the  Bureau  of 
Animal  Industry. 

On  the  11th  of  January  Dr.  Trumbower  wrote  from  Austin  that  he 
had  called  on  Qovemor  Ireland^  and  that  the  governor  stated  that  he 
could  do  nothing  and  would  not  interfere  in  the  matter.  Dr.  Trumbower 
stated  that  Mr.  Frisbie  declined  to  allow  him  to  make  an  examination 
of  the  herd  unless  he  would  agree  to  give  a  certificate  of  health  in  case 
he  failed  to  find  any  cases  of  pleuro-pDeumonla.  This  he  could  not 
agree  to  do,  owing  to  the  fact  that  if  the  cattle  had  been  exposed  before 
shipment  to  the  contagion  of  this  disease  they  might  contract  it  within 
a  short  time,  even  if  at  the  time  of  examination  they  showed  no  symp- 
toms. Mr.  Frisbie  informed  Dr.  Trumbower  that  he  had  only  shipped 
124  head  and  that  5  of  these  had  died  in  transit. 

A  few  days  later  Dr.  Trumbower  was  recalled  from  Anstin  by  order 
of  Commissioner  Loring  on  account  of  the  protests  mafle  by  FrLsbie  &* 
Lake's  counsel.  These  gentlemen  pretended  to  believe  that  Dr.  Trum- 
bower was  prejudiced  against  them,  and  through  their  counseT  asked 
that  any  inspection  of  their  cattle  should  be  made  by  the  Chief  of  the 
Bureau.  Accordingly  I  left  Washington  January  20,  reaching  Cynthi- 
ana,  Ky.,  on  the  21st.  Mr.  Lake  stated  that  they  still  had  about  17  head 
of  the  unregistered  cattle,  among  which  were  some  of  the  most  unthrifty 
ones  at  Cynthiana.  I  desired  to  see  and  examine  these  animals  in  onler 
that  a  definite  conclusion  might  be  reached  as  to  whether  they  were 
actaally  affected  with  pleuro-pneumonia,  but  acting  with  the  advice  of 
his  counsel  Mr.  Lake  absolutely  refused  to  allow  such  an  examination. 
They  placed  this  action*upon  the  ground  that  in  no  event  could  the 
Oovernment  grant  them  any  relief,  and  that  every  examination  was 
liable  to  do  them  injury  by  revealing  the  presence  of  disease,  or  pos- 
sibly by  a  mistaken  diagnosis  i^ch  as  any  one  might,  in  their  judg- 
ment, make.  When  his  attention  was  called  to  the  shipment  to  Texas 
from  this  herd,  the  suspicion  th<at  tho^e  animals  were  under,  the  vast 
injury  that  might  be  done  to  the  cattle  industry  of  the  nation  by  the 
dissemination  of  the  pliigue,  and  that  a  regard  for  his  own  interests,  as 
well  as  for  that  of  the  country  at  large,  would  seem  to  make  an  investi- 
pfation  very  desirable,  he  simply  replied  that  they  did  not  consider  it  to 
their  interest  to  have  such  an  inspection  made. 

To  remove  one  point  raised  in  his  objections  to  inspection,  I  then  of- 
fered that  in  case  any  one  of  the  unregistered  animals  presented  any 
Bigiis  of  disease  upon  examination,  and  he  was  dissatisfied  with  the  di- 
agnosis, that  I  would  buy  and  slaughter  the  animal  in  the  presence  of 
proi>erly  qualified  witnesses,  and  thus  definitely  settle  the  question 
upon  its  merits.  This  proposition  was  also  rejected.  Not  being  able  to 
accomplish  anything  at  Cynthiana,  I  proceeded  the  following  day  to 
Jackson^  Tenn.,  to  investigate  the  condition  of  the  animals  shipped  there 
from  Frubie  &  Lake's  lienL 
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unnssTiaATiONS  in  tennesssb. 

Oq  January  24,  an  examination  of  the  cattle  at  Jackson  revealed  the 

followiug  oouditions : 

CouBianw  (No.  CI).— Slight  dallneM  on  perctusion  over  the  lower  part  of  the  right 
lung.    Otherwiae  no  abiionnal  syiiiptoins. 

No.  2.— DiilliieBs  and  slight  creaking  o'ver  the  poetorior  part  of  right  long. 

No.  13f). — Fawu  calf.  luoreaeed  respiratory  mnniinr  over  the  left  lung.  Crcpit<ar 
tion  over  the  whole  of  right  lung,  with  creaking  souud  over  the  upper  portion,  and 
loss  of  respiration  and  dnllueas  over  the  lower  posterior  portion. 

No.  28. — Loiid  and  harsh  respiration. 

No.  15X — Increased  respiratory  sounds  on  left  side  and  decreased  on  right  side. 

No.  22. — DnllnesHOver  posterior  part  of  right  Inng. 

No.  :U. --Dullness  over  lefl  lung,  with  creaking  soand  and  diminished  respiration; 
creaking  over  posterior  part  of  right  lung. 

Jinll  (name  not  known). — No  abnorniaT  signs. 

No.  11).— Lungs  and  respiration  nonnal. 

Be9i  Regardfi  (No.  69).— Dullness  and  loss  of  respiration  over  the  lower  posterior  por- 
tion of  the  right  lung. 

Cartltff  LoM  (No.  85). — Abnormally  lend  respiration. 

Nos.  199, 23,  U4,  and  68  (Balky).— Normal  respiration. 

Flora  of  Orange  VefL-^Cfin  hnd  no  signs  of  disease. 

No.  86.— Dullness,  loss  of  respiration,  and  cooing  sound  over  the  lower  part  of  right 
Inng. 

CAicJl-ap{«.--Dnllnea8,  loss  of  respiration,  and  crepitation  over  lower  part  of  right 
Inng. 

Jb»ol4)VM, — Apparently  in  good  healtK 

Mis9  J/efldote^.— Dullness  over  the  whole  left  Inng  with  wheezing  respiration  onr 
the  superior  portion. 

Three  caZvet.- No  signs  of  diaeaae. 

This  horcl  at  JackRon  was  kept  in  close  qnarantino  by  the  owners,  and 
was  Booii  taken  in  charge  by  the  State  authorities. 

No  further  veterinary  inspections  were  made  of  this  herd  nntil  De- 
cember 2  and  3,  1885,  when,  by  request  of  the  govenior,  Dv,  Wray  was 
directed  to  make  a  tliorough  examination  of  each  animal.  The  re[K)rtfl, 
more  or  less  indirect,  which  had  been  received  up  to  that  time  were  to 
the  etfect  that  no  symptons  of  disease  had  been  observed,  an<l  that  the 
owners  were  becoming  impatient  to  have  the  quarantine  restrictions  re- 
moved. This  also  seems  to  have  been  the  uud^ri^tanding  of  the  State 
Live  Stock  Commission,  as  they  had  reached  the  conclusion  that  Uiii 
herd  might  safely  be  released. 

Dr.  Wray's  invosti jcfations  brought  out  the  fact  that  one  calf  had  died, 
and  was  supposed  to  have  had  lung  disease,  although  no  post  m4>rim 
examination  was  made.  lie  also  found^by  an  examination  of  the  iodi* 
vidual  animals,  that  there  were  at  that  time  nine  chronic  cases  of  pleuro- 
pneumonia. The  names  of  the  affected  ones  were:  Sobrinette,  Cau^ 
loss  Lass,  Flora  of  Oran/^e  Peel,  Chickapie,  Miss  Meadows,  Floss  Law- 
rence, Nora  Lawrence,  Fancy  Cruiser,  and  Cicero  Sunbeam.  At  the 
time  tills  licid  was  examined  by  the  Chief  of  the  Bureau  the  names 
could  not  all  be  obtained  and  the  numbers  were  taken,  so  it  cannot  be 
determined  how  closely  the  two  examinations  corresponded.  Dr.  Ham- 
ilton informed  Dr.  Wray  that  our  conduKions  were  the  same  in  every 
case  with  the  exception  of  Sobrinette.  This  cannot  be  the  case,  how- 
ever,  as  in  the  first  examination  but  seven  affected  ones  were  found.  It 
seems  likely,  therefore,  that  two  or  more  animals  had  been  mildly  at- 
tacked during  the  period  that  elapsed  between  these  examinatiuus. 
The  death  of  the  calf  confirms  this  conclusion. 

These  facts  illustrate  the  difficulty  of  deciding  at  what  time  a  qnaran- 
tine  can  be  safely  raised  when  the  animals  are  not  kept  under  constant 
veterinary  Buperviaioii.    ^veiii  ^  ^^Yi\»  «A^aAk^  that  might  escape  tke 
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notice  of  the  owner,  would  be  snfficient  to  start  fresh  outbreaks  if  the 
herd  were  released  and  allowed  to  mingle  with  other  cattle  within  six 
months  or  a  year  afterwards.  It  is  such  facts  as  these  that  have  con- 
vinced the  experienced  authorities  of  the  various  countries  of  Europe 
that  the  only  safe  way  to  deal  with  pleuro-pueumonia  is  to  destroy  every 
animal  which  has  been  exposed  to  it  betore  there  can  be  an  opportunity 
of  minglinii:  with  uninfected  cattle. 

By  sulvice  of  Dr.  Wray  the  State  commissioner  made  arrangements 
under  which  this  herd  will  bo  held  in  quarantine  until  October  1, 188G. 

mVSSTIGATIONB  IN  TEXAS. 

Leaving  Jackson,  Tenn.,  January  25, 1S85, 1  reached  Austin,  Tex., 
January  27.  Tliere  was  here  a  jjublic  sentiment  of  decided  hostility  to 
the  Bureau  of  Animal  Industry,  an  evident  feeling  that  Mr.  Frisbie,  who 
was  there  in  charge  of  his  cattle,  was  a  greatly  wronged  man,  and  that 
there  was  no  reason  for  entertaining  a  suspicion  of  danger  in  regard  to 
his  herd.  This  feeling  had  been  worked  up  by  and  was  based  upon  aili- 
davits  made  by  George  W.  Mitchell,  A.  T.  Fitzwater,  James  11.  Waits, 
J.  B,  and  J.  R.  Stevens,  and  John  W.  Moore,  in  which  it  was  stated  that 
Messrs.  II.  D.  Frisbie  and  J.  K.  Lake,  who  comprised  the  firm  of  Fris- 
bie &  Lake,  were  known  by  them  to  be  reliable  gentlemen,  that  they 
had  seen  portions  of  the  herd  of  cattle  shipped  to  Texas  frequently  dur* 
ing  the  past  six  mouths,  that  they  had  not  known  of  a  single  case  of 
disease  among  them  during  that  time,  and  expressing  the  belief  that 
these  animals  were  free  from  disease,  and  had  been  so  during  the  time 
meutioned.  As  the  unregistered  animals  in  question  had  been  upon  the 
farms  and  in  the  care  of  George  W.  Mitchell,  John  W.  Moore,  and  A. 
T.  Fitzwater,  these  affidavits  of  their  soundness  carried  conviction  with 
them ;  they  were  distributed  as  a  part  of  Frisbie  &  Lake's  advertiMC- 
ments,  and  were  used  in  the  editorials  of  the  local  newspapers.  I  was 
not  able  to  understand  how  gentlemen  who  have  any  regard  for  their 
reputation  could  sign  such  statements  or  make  such  affidavits  in  view 
of  the  facts  above  related.  It  is  evident,  however,  that  such  pai)ers 
would  have  a  very  great  effect  in  shaping  the  o])inionsof  those  who  had 
not  been  conversant  with  the  history  of  the  herd  as  detailed  above. 

In  connection  with  these  affidavits Jt  may  be  of  interest  to  state  that 
I  met  Mr.  O.  A.  Woods,  of  Cynthiana,  in  that  town  on  February  7, 1885, 
and  in  the  course  of  a  conversation  in  regard  to  the  cattle,  he  stated  to 
me  that  he  and  Mr.  H.  Kedmond,  jr.,  were  out  hunting  on  Thanksgiving 
Day,  that  they  crossed  the  farm  of  J.  K.  Lake  on  the  far  side  of  the  river 
(the  one  tenanted  by  A.  T.  Fitzwater),  and  that  they  there  and  then 
saw  one  of  the  Jerseys  lying  dead  in  the  field.  Mr.  Woo<ls  had  no  in- 
terest in  the  matter,  and  simply  made  this  as  a  statement  of  fact.  There 
is,  consequently,  upon  the  one  side  the  admission  of  Frisbie  &  Lake 
at  the  meeting  of  stockmen,  and  in  their  letter  of  September  18  to  the 
Department,  that  their  whole  hertl  of  250  head  had  been  exposed ;  there 
is  the  fact  that  the  Chief  of  the  Bureau  of  Animal  Industry  found  sick 
cattle  at  the  farm  tenanted  by  Fitzwater  on  September  24;  there  is  the 
admission  of  four  affected  herds  in  Frisbie  &  Lake's  telegram  of  Sep- 
tember 27,  and  there  is  the  statement  of  Mr.  Woods  that  he  saw  one  of 
the  animals  on  the  farm  occupied  by  Fitzwater  lyiiig  in  the  field  dead 
on  Thanksgiving  Day.  On  the  other  side  there  are  the  affidavits  alluded 
to  above,  that  none  of  the  cattle  on  this  farm  had  been  sick  during  their 
sojourn  there. 

On  the  evening  of  January  27, 1885, 1  had  au  iutorvi^vr  m\!iCL^^I&x.^^v 


440         REPORT   OF  THE   COMMISSIONER   OF  AGRICULTURE. 

bie  in  tbe  hotel  at  Anstin,  Tex.,  in  presence  of  Maj.  F.  P.  Holland, 
editor  of  the  Texas  Farm  and  Ranch^  and  of  Colonel  Cardwell,  of  the 
Austin  Siutenman.  At  this  interview,  Mr.  Frisbie  asserted  with  tbe 
most  positive  emphoHis  that  none  of  the  unregistered  Jersey's  had  ever 
been  ex|K)sed  to  plearopnenmouia;  that  he  never  had  admitted  tbeir 
exposure:  that  none  of  iliem  had  ever  been  sick ;  that  in  re^nl  to  the 
two  whicu  I  liad  picked  out  as  sick  on  the  fann  occupied  by  Fitzwater, 
his  understantliiig  was  tliat  these  only  had  weak  lungs,  that  they  were, 
however,  ininicfliately  separated  from  the  remainder  of  the  henl  and 
hail  never  shown  any  further  signs  of  sickness.  He  then  a^skeii  me 
that  in  case  he  permittiMl  an  inspection  of  the  herd  then  in  Texas,  aud 
I  found  no  cases  of  pleuro-pneumonia,  if  I  wouhl  give  him  a  clear  bill 
of  health  for  them,  lily  reply  was  that,  being  satisfied  that  a  nuralier 
of  the  animals  had  recently  been  exposed  to  pleuro-puenmonia  and 
were  liable  to  show  the  disease  at  any  time  whether  they  were  yet 
aflected  or  not,  I  could  not  under  any  cii^cumstances  give  him  sucba 
certificate  as  he  demanded.  He  then  absolutely  refu^eil  either  to  allo7 
me  to  ins]>ect*the  living  animals  or  to  examine  the  dead  ones  and  lesirn 
the  cause  of  death.  This  terminated  the  inter\'iew.  January  28  1  had 
an  interview  with  Governor  Ireland,  and  laid  the  facts  as  I  understiHxl 
them  before  him  for  considenUioa,  ofl'ering  him  the  professional  services 
of  the  Chief  of  the  Bureau  or  of  any  of  it.sinspectx)rsif  he  needed  Much 
assistance.  His  answer  was  that  they  pro|H)sed  to  do  things  acconliiig 
to  law  in  Texas,  and  as  there  was  no  law  applicable  to  such  a  catte  tlinre 
was  nothing  to  be  done.  When  reminded  of  the  enormous  )ivest4ick 
interests  of  Texas,  aud  of  the  desirability  o(  keeping  a  suiM*rvision  over 
this  suspected  herd  until  all  danger  was  over,  of  the  tact  that  tlie 
meresh'ipment  of  such  a  herd  to  his  State  might  damage  the  cattle  trade 
millions  of  dollars  unless  a  thorough  investigation  was  made,  and  tiiat 
there  were  at  that  time  dead  animals  fnim  this  henl  in  regard  to  wbick 
the  cause  of  death  should  be  ascertained,  his  response  was  that  no  in- 
vestigations could  be  made  except  by  the  courtesy  of  Mr.  Frisbie. 

It  was  now  very  plain  that  these  animals  would  be  sold,  no  matter  what 
their  condition.  The  law  establishing  the  Bureau  of  Animal  industry 
mre  no  authority  to  interfere,  or  to  make  an  investigation  agsiiust  the 
aesire  of  the  owner  of  the  herd,  and  having  proi>erly  noti^d  the  St^ite 
authorities  the  Chief  of  the  Bureau  felt  that  his  duty  aud  responsibility 
was  ended  until  further  developments  should  occur. 

It  is  i)robably  true  that  there  was  no  law  on  the  statute  books  of 
Texas  for  jiroperly  dealing  with  such  an  emergency,  but  it  is  equally 
true  that  the  legislature  wiis  in  session  at  the  time,  and,  in  the  opinioa 
of  high  officials  of  the  State  government,  a  law  could  have  been  obtaiiied 
within  a  few  days,  if  there  had  been  a  public  sentiment  in  favor  ot  it 
As  a  matter  of  fact  this  sentiment  did  not  exist,  and  one  of  the  reajsons 
was  the  unscmpulous  manner  in  which  evulence  was  collected,  facts  fier- 
verted,  and  false  sUitements  made  to  give  the  impression  that  there  was 
no  res  s  m  for  an  investigation  of  this  herd.  The  affidavits  published  la 
Austin  by  Mr.  Frisbie  have  already  been  referred  to.  January  9,  the 
Austin  Daily  Statesman  published  an  editorial  which  seems  to  have  heea 
inspired  by  Mr.  Frisbie,  and  which  illustnites  the  manner  in  which  the 
case  was  worked  up.    llcferriug  to  Mr.  Frisbie  it  goes  on  to  say : 

^  He  U  one  of  the  most  eminent  liree<ler8  in  this  conntry,  and  enjoys  a  witle  repntsr 
tion  as  such.  After  coiisiilfation  aUout  the  best  ponit  to  holil  an  an<*ti<>ii  Mie 
of  Jerseys  he  dechloil  to  come  to  Anntin.-  In  a  copy  of  tbe  Texas  Farm  and  /?«■«*» 
dafeil  Decenilwr  15,  there  was  an  elulwrate  notice  of  tbe  concliiMinn  reacliMl  bj  Mr. 
Frisbie,  and  a  full  stAtement  ^*aa  mttAib  oa  \a  the  \irevalence  of  |ikinro.|>nAuiiK»Qis  ^^ 
one  of  liJA  fftrma  aoat  C^uUiiauab,  ILy .    Ou  oa»  wtibl  \2a»:|  ^jtw^  ^ssAJbdii^  bat  iks  6aB^ 
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re^steivd  stock.  Tbrongb  ft  culf  fib! pped  fo  tbat  farm  from  Illinois  plenro-pnennioiiift 
dill  break  out  oq  tbu  farm,  and  several  bead  of  tbeir  cattle  died.  Tbe  rest  of  the  dis- 
eased animals  were  killed.  There  bas  been  no  dist«ase  on  tbat  farm  for  months,  and 
the  cattle  there  are  all  in  a  bealfbj  condition.  Bnt  none  of  tbe  cattle  shipped  to 
Texas  were  ever  on  tbe  famv  where  the  disease  prevailed.  Tbe  cattle  here  were  takeu 
^m  faniiH  several  miles  distant  from  tbe  diseased  herd.  The  cattle  tbat  reached 
Austin  are  evidently  in  a  healthy  condition,  tbongh  they  looked  bad  Jnst  after  reaob- 
ingr  here  from  ten  days'  conflueuient  in  cars.  These  cattle  have  been  held  toa^tber 
for  some  weeks,  and  veterinary  anthoritv  goes  to  show  that  by  this  time  some  of  these 
would  have  been  sick  bad  any  of  them  been  exposed  to  disease.  The  misapprehen- 
sion at  Washington  arises  in  tbe  fact  tbat  Frisbie  &  Lake  hail  diseased  cattle  on  one 
of  their  farms,  and  this  leads  to  tbe  opinion  tbat  the  cattle  sbipiied  to  Texas,  which 
were  never  with  diseased  stock,  were  liable  to  disease.  Mr.  FYisbie  is  satisfied  the 
Bnrean  of  Animal  Industry  will  set  tbe  matter  all  right.  Early  in  December  be  ap- 
plied to  this  Department  for  an  Inspector  to  examine  these  very  cattle  which  he  was 
then  holdim;  fur  shipment  to  Texas,  and  the  following  telegram  was  received* 

Then  follows  the  telegrnin  of  October  8,  referred  to  above,  with  the 
ddle  changed  from  October,  1884,  to  January,  1^85,  together  with  the 
certificates  of  Dr.  Ilagjard  and  Dr.  Woodroflb. 

January  28,  the  morning  after  the  interview  between  the  Chief  of  the 
Bnrean  and  Mr.  Frisbie,  in  the  prrseuce  of  the  representative  of  the 
Stafextnan^  that  paper  came  out  with  an  editorial  headed  '*  Nothing 
wrong  with  those  Jerseys  from  Kentucky,''  and  after  mentioning  the 
presence  of  this  herd  on  the  farm  of  Captain  Love,  it  goes  on  to  state: 

Sbortly  after  their  arrival  in  Anstin,  however,  m  report  reached  here  from  Wash- 
in^on  that  the  cattle  were  afiVct^nl  with  plenro-pnennionia.  Tbe  report  was  ealca- 
lattMl  to  do  great  injnry  to  Messrs.  Frisbie  A  Lake,  who  were  ast-onisbed  at  the 
cLar^,  knowing  that  their  cattle  were  not  and  had  not  at  any  time  been  so  affeotedi 
In  proof  of  their  denial  tbe  gentlemen  have  the  following  evidence: 

Gov.  J.  Prixstor  Kni>tt,  of  Keutncky,  in  reply  to  a  letter  from  Commissioner  Lov- 
ine,  states:  *'This  clsmor'abont  disease  in  the  cattle  shipped  to  Texas  is  utterly  nn- 
oaTltMl  for  and  detrimental  to  i  he  interests  of  Messrs  Frisbie  A  Lake."  Governor  Rnott 
ahio  enlngizes  Dr.  Hag^'ard,  who  inspected  tbe  herd,  as  an  eminent  veterinarian. 

After  Mr.  Loring  received  tho  letter  from  Governor  Knott,  the  following  telegram 
to  the  attorney  or  Mtssara.  Frisbie  A,  Lake,  was  received : 

Washington,  Jwnuary  30, 1886. 
G.  W.  West,  Cynihiama,  Kw. : 

Have  beard  fmm  Governor  Knott.  Declines  to  act. '  Thinks  tbe  clamor  wfaich  has 
been  raised  over  this  transaction  has  not  only  been  nncalled  for,  bnt  nnjnst  and  det- 
riiuentnl  to  tbe  interests  of  Frisbie  A  Lake.  Begret  that  I  eannot  pay  expenses 
of  quarantine  under  these  cixcnmstaucea. 

GEO.  B.  LORING. 
Cammi$9ion0r  of  Agriculture. 

The  following  letter  is  from  Dr.  WoodrolTe,  who  is  still  in  the  employ  of  the  Goy- 
emmeut :  * 

LxxiNGTON,  KT.y  January  19, 1886. 
Fbisbib  a  Lake,  Cifnihitmot  Kjf,t 

Gkktlrmen  :  I  wonld  advise  yon  to  flatly  deny  tbe  statements  tbat  have  been  made 
by  the  Chief  of  tbe  Bnrean  regarding  tbe  cattle  tbat  were  shipped  to  Anstin,  Tex. 
They  have  no  earthly  grounds  for  calling  tbeni  infected,  and  the  affidavits  of  those 
men  ib  snfficient  evidence  tbat  they  were  never  exposed.  It  is  simply  a  libel  on  your 
cattle  and  will  greatly  affect  their  sale.  You  can  use  Dr.  Hagyard's  and  my  name 
freely  iu  the  matter. 

When  Dr.  Salmon  arriTes,  I  should  certainly  demand  the  result  of  his  examination 
of  your  st«)ck  in  writing. 

If  yon  feel  disponed  to  offer  a  <Aotuasif  doUatB  reurard  for  the  discovery  of  a  case 
of  pleitnvpnenmonia  in  tbe  herd  tbat  went  to  Anstin  do  so,  and  I  will  give  you  bank- 
er's references  for  me  for  half  the  amount. 

Yours,  very  truly,  

H.  A.  WOODROFFE,  Jf.  B,  C.  V.  A, 
Veterinary  Iwipwtor  Bureau  of  Aniwml  Induetry. 

*  As  a  matter  of  fact.  Dr.  Woodroffe  was  not  in  the  eim^^o^  of  ^Sb^  1>«^«s\3&hd^  ^ 
thai  time,  hia  servioes  nariog  been  diepeoMd  with  JaauwB;^  Ab» 
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The  subjoined  telefpam,  signed  by  the  parties  whose  names  are  appended,  has  bets 
reoeived  by  D.  H.  Friable,  at  Austin,  Tex. : 

CrtnuiASAf  Ey.,  January  17. 
H.  D.  Frisbib: 

We  have  every  reason  to  believe,  and  do  believe,  that  the  cattle  shipped  by  Frii* 
bie  4l  Lake  to  Texas  have  never  been  diseased  with  plenro-pneumouia,  and  tbsk 
cows  £rom  that  herd  ore  now  rouniniE  at  larire  in  this  county. 

LUCIUS  DESHA,  Jr., 
PteMing  Judge  of  Oarriwn  County. 
L  M.  MAKLIN, 

StaU  Swator  of  Kentmekf. 
B.  M.  COLUEB, 

Counijf  Clerk. 
J.  8.  WETHEBS, 
CoihUr  National  Bank  of  CgntMaiuu 
WM.  ADAMS, 

Mayor  of  Cgntkiana,  ITy. 

Yesterday  afternoon  Dr.  Salmon,  Chief  of  the  Bnrean  of  Animal  Industry,  arrtTed 
at  AuHtin.  Captain  Frisbie,  accompanied  by  Major  Holland  and  a  reprf^sent-ativd of 
the  Slafesmaftf  called  on  liim  at  his  room  in  the  Hotel  Brunswick.  The  interview 
was  brief  and  barren  of  satisfactory  results.  Captain  Frisbie  put  the  same  question 
to  him  that  be  did  to  his  predecessor:  "  Will  you,  in  the  event  that  the  cattle  ai« 
found  in  sood  liealth  (as  I  know  them  to  be),  ^iveme  a  certificate  to  that  effect  T'  said 
tire  captain.  The  doctor  responded  that  be  did  not  oonie  hero  for  tbe  purpose  of  giT* 
ing  certificates,  and  would  not  agree  to  what  certainly  seems  a  fair  and  square  pnipo> 
sition  on  tbe  part  of  the  owner  of  tbe  Jerseys.  With  this  the  conference  broke  up. 
Cai»tain  Frinbie  intends  to  Will  his  cattle  on  the  12th  of  February,  at  which  time  they 
will  bave  been  bere  six  we^kB.  Nobody  believes  them  to  bo  in  the  least  infected,  and 
the  injurious  reports  as  to  their  being  aiseased  are  without  the  slightest  foundatioa 
in  fact. 

The  above  certiflcateR,  signed  by  prominent  citizens  of  Ilarrisoii 
Conuty,  Eentncky,  together  with  tbe  letter  of  Governor  Knott  and  the 
tone  of  the  Austin  press^are  sufficient  to  explain  the  failure  of  tbe  effort 
to  have  an  investigation  made  of  tbe  condition  of  tbe  Frisbie  herd  be- 
fore it  \ras  sold.  Information  collected  later  will  now  be  introduced  to 
show  tbe  real  facts' of  the  case.  At  tbe  time  of  tbe  sale  an  advertising 
bill  was  distributed  on  which  were  tbe  statements  of  Dr.  F.  J.  Smith,  of 
Austin,  who  bad  examined  the  cattle.  These  statements  were  pub- 
lished side  by  side  by  Mr.  Frisbie  to  show  that  they  were  contrndictory. 
While  tbe  two  statements  may  not  be  entirely  consistent  in  all  re8i>ect8, 
tbey  furnish  an  indication  of  tbe  condition  of  tbe  animals  at  that  titue, 
which  is  not  to  be  overlooked.  Tbe  certificate  of  tbe  stockmen  who  ex- 
amined this  herd  the  day  before  tbe  sale  contirms  this  im]»reHKion,  and 
demonstrates  that  tbe  animals  were  not  in  a  remarkably  bealtbful  aud 
thriving  condition. 

These  documents  are  as  follows : 

Considenng  that  the  animals  have  come  such  a  long  trip,  and  the  severe  westber 
there  has  been  hut  Blight  moriality  among  them.  I  visited  tbe  cattle  January^*,  and 
leaniid  that  only  tliree  Lsd  died.  Two  were  down,  and  in  my  opinion  were  unable 
to  get  up.    The  general  health  of  the  cattle  was  better  than  I  expected  to  find. 

F.  J.  SMITH,  r.  8. 

Januaut  26, 1885. 

The  following  is  a  statement  of  Dr.  Smith  iua  oircalar  diatribnted  in 
Austin,  February  11, 1885 : 

I  visited  the  herd  of  Jersey  cattle  owned  by  Frisbie  dt  Lake,  now  at  Mr.  I^trt 
dairy  ranch  near  the  city,  and/ouvd  a  majority  of  the  herd  sick,  one  dead  under  tbe 
shed,  and  another  down,  unable  to  rise;  a  nunjl>er  standing,  heads  exteude<l,  backs 
arched,  inoreased  breathing,  hair  rough,  and  the  animals  in  very  poor  condition.  Tb« 

general  condition  of  the  herd  is  similar  to  that  found  in  contagions  pleiiro-poeniuoiu^ 
o  oompoteut  person  has  been  allowed  to  make  a  DO<(-mort«ai  examination. 

F.  J.  SMITH, 


BUBEAU  OF  AITDIAL  INDUSTBY,  443 

AU8TIK,  Tkx.,  February  It,  1885. 

We,  the  nndersisDed  stockmen,  certify  tbat  we  bare  this  day  made  a  oarefnl  ez« 
amioation  of  the  Jersey  berd  belonging  to  Messrs.  Frisbie  &,  Lake,  and  found  them 
thin  in  fiesh,  and  showing  evidt^nce  of  bad  treatment. 

We  further,  at  the  request  of  the  owners,  selected  the  poorest  and  most  sickly  lo(»k- 
lug  auiuiai  hi  the  herd,  and  killed  it  in  oar  •presence,  and  Drs.  Carothers  and  Taylor 
€art*folly  examined  all  of  its  organs,  and  stated  that  they  found  no  evidence  of  dis- 
ease, and  e8j[>eciall  V  of  the  lungs. 

In  onr  opinion  the  herd  is  free  fVom  disease,  and  especially  from  Contagious  plcuro- 
pnenmonia. 

(Signed  as  follows) : 

A.  E.  Carothers,  M.  D. ;  M.  A.  Taylor,  M.  D. ;  Ike  T.  Pryor :  Seth  Mabby ;  Geo. 
W.  Littlofield ;  F.  M.  Maddox ;  C.  E.  Anderson ;  J.  M.  Day ;  W.  S.  Ca- 
rothers; John  W.  DritikiU;  A.  L.  Casparls;  J.  R.  Blocker;  James  \V. 
Taylor. 

^  This  examination  of  a  single  animal  selected  from  a  berd  of  tbat  size 
61  m ply  because  it  had  an  unthrifty  appearance  was  of  no  value  in  do* 
cidiug  whether  the  remainder  of  the  cattle  were  healthy  or  were  in- 
fected. Animals  affected  with  chronic  pleuro-pneumonia  are  not  always 
the  worst  appearing  ones  in  a  herd;  on  the  contrary,  they  are  often  the 
very  fattest  and  look  the  healthiest,  as  was  the  case  with  the  cow  which 
canfied  the  outbreak  in  Connecticut  in  1883.  The  only  way  to  deter- 
mine tbat  such  a  herd  of  animals  is  free  from  danger  is  for  an  experi- 
enced veterinarian  to  carefully  examine  the  lungs  of  .every  animal  in  it 
by  auscultation  nnd  percussion,  and  then  to  keep  the  whole  lot  of  them 
under  professional  supervision  for  three  months  to  make  sure  that  no  new 
cases  develop  during  that  time.  The  examination  made  by  the  stock- 
men in  this  case  was  worse  than  useless,  because  it  inspired  a  feeling  of 
security  in  the  minds  of  people  ignorant  of  the  characters  of  the  dis- 
ease, while  it  was  of  no  value  towards  demonstrating  the  freedom  from 
contagion.  In  this  case,  as  in  many  others  that  have  come  under  my 
observation,  members  of  the  medical  profession  were  responsible  for 
thus  deceiving  the  public  in  regard  to  their  ability  to  detect  this 

?»1ague.  As  a  rule,  the  more  intelligent  members  of  the  medical  pro- 
(d8»(ion,  recognizing  how  much  they  still  have  to  learn  about  those 
diseases  which  they  have  studied  aud  observed,  see  how  absurd  it  is 
for  them  to  claim  any  special  knowledge  of  maladies  which  they  have 
never  studied  aud  have  never  seen.  liut  tbere  are  others,  living  ex- 
amples that  '^a  little  knowledge  is  a  dangerous  thing,"  who  do  not 
hesitate  to  make  the  most  of  the  confidence  reposed  in  them  by  the 
community  as  medical  men,  and  assert  the  superiority  of  their  knowl- 
edge of  animal  diseases  to  tbat  of  the  veterinarian  who  makes  them  a 
specialty.  It  is  hoped  that  this  species  of  quackery  will  in  time  disap- 
pear, but,  nevertheless,  it  has  been,  during  the  last  few  years,  a  very 
aunoying  obstacle  in  the  way  of  suppressing  animal  ])lagues. 

Now,  as  to  the  healthfulness  of  these  animals  that  were  taken  to 
Texas,  we  are  at  present  in  a  position  to  give  very  conclusive  evidence. 
Dr.  H.  W.  Rowland,  an  inspector  of  the  Bureau  of  Animal  Industry, 
^vas  directed  to  proceed  to  Austin  early  in  May,  1885,  and  to  collect  all 
attainable  information  as  to  this  herd.  He  remained  there  uutU  July, 
and  from  his  investigations  the  following  facts  appear: 

The  number  of  cattle  shipped  at  Cynthiana  was  originally  stated  by 
Dr.  Woodroffe  at  125.  Mr.  Frisbie  informed  Dr.  Trumbower  and  the 
Chief  of  this  Bureau  that  only  124  were  actually  taken.  Be  this  as  it 
iiiay,  the  number  lauded  alive  at  Austin  was  only  118.  In  other  wordS| 
*t  least  6  died  between  Cynthiana  and  Austin.  Between  January  0, 
^^e  day  of  their  arrival,  and  February  12,  the  day  of  sale^22  auUuvvU 
^^^  and  1  was  slaughtered  for  examination  by  Ux^  ^U>c^\Lm»si  \}^^  ^s^ 
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before  the  sale.  Tliat  ia,  of  the  124  which  were  shipped  (torn  Cynthi. 
ana  on  December  27,  1884,  there  were  remaining  alive  at  the  day  of 
sale,  February  12,  1885,  but  95  head. 

What  was  the  cause  of  death  of  so  many  animals  it  is  impof^sible  to 
say  at  this  time,  since  the  owner  refused  to  have  any  examinations 
made  of  either  the  sick  or  dead  ones  by  veterinarians  who  were  comjie- 
tent  to  decide  upon  tlie  nature  of  the  trouble.  At  the  time  the  Chief  of 
this  Bureau  was  at  Austin,  he  was  reliably  informed  that  the  carcasses 
of  three  animals  which  had  recently  died  could  be  seen  apou  the  farm 
of  Cai)tain  Love  where  the  herd  was  kept,  also  that  2  or  3  head  were 
lying  in  the  lot  too  sick  to  stand.  He,  however,  did  not  have  sufficieut 
authority  to  make  an  investigation. 

During  the  period  from  February  12  to  July  1, 1886,  it  was  fonml  by 
Dr.  Rowland  that  23  had  died  out  of  the  95  sold  at  Austin.  In  other 
words,  only  72  animals  remained  alive,  July  1,  of  the  124  which  started 
from  Cynthiana.  Dr.  Rowland  examined  a  considerable  iiart  of  tlie  ani- 
mals which  were  still  alive  at  the  time  of  his  visit  and  made  pagtsnartm 
examinations  of  a  number  which  diiHi.  In  none  of  these  did  he  findauy 
evidence  of  pleuro-pneumouia,  nor  conld  he  hear  of  any  cases  of  tbis 
malady  among  the  native  cattle  which  had  come  in  contact  with  the 
Frisbie  herd.  It  is,  therefore,  believed  that  the  contagion  did  not  es- 
tablish itself  in  this  State.  If  any  of  the  lot  were  affected  with  long 
plagne  at  the  time  of  shipment  or  after  their  arrival  they  probably  died 
and  the  disease  was  not  i>ropogated  from  them. 

It  is, certainly,  a  most  fortunate  termination  of  this  mattdr  tofind  that 
this  dreaded  disease  has  not  gained  a  footing  on  the  plains  of  Texas, 
where  once  fairly  under  way  it  wonld  not  only  be  imiK>88ible  to  snpprett 
it,  but  where  it  woirid  be  disseminated  through  the  channels  of  oom« 
merce  to  every  part  of  the  country.  Nor  is  this  happy  result  dae  toaoy 
precautionary  measures  adojited  by  the  local  authorities,  but  it  ia  in 
spite  of  their  carelessness  after  timely  warning.  This  instance  is  one 
of  the  best  illustrations  that  conld  be  given  of  the  necessity  for  natioaal 
laws  to  control  such  an  insidious  and,  at  times,  obscure  disease.  If  the 
contagion  had  been  spread  by  that  lot  of  animals,  as  it  was  given  every 
opiK)rtunity  to  do,  no  one  who  has  studied  the  history  of  this  plagae 
abroad  can  doubt  that  it  would  have  cost  our  country*  hundreds  of  mill- 
ions of  dollars,  and  made  the  rearing  of  cattle  a  precarious  bosineas  for 
all  time  to  come. 

BEOENI  DEVELOPMENTS  IN  BEaAHD  TO  PLEUB0-PNBX7M0NIA  IN  KSH- 

TUOKY. 

As  the  oflScers  of  the  Bnreau  of  Animal  Indnstry  were  not  allowed  by 
the  owners  of  the  infected  cattle  at  Cynthiana,  Ky.,  to  go  uiK>n  their 
premises  and  examine  their  animals,  and  as  no  law,  either  national  or 
State,  existed  by  which  such  an  iusiH^ction  could  be  enforced,  it  became 
necessary  to  susi^end  all  action  by  the  Bureau  for  the  control  and  extir 
pation  of  this  outbreak.  Without  frequent  inspection  it  was  ini{)0S8ible 
for  the  Bureau  to  keep  informed  of  the  condition  of  affairs,  and  witiioat 
knowing  that  the  disease  continued  to  exist  we  could  not  determine  how 
far  we  would  be  justified  in  attempting  to  enforce  sections  C  and  7  of  the 
act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  &c.,  which 
provides  penalties  for  the  shipment  of  affected  animals  irom  one  State 
or  Territory  into  another. 

The  continuation  of  the  disease  in  the  herd  of  MeBsrs.  Frisbie  ft 
I#ake|  and  its  extmaioix  ainm%  o\k<a^\Ast\&^\k^xtatiiit7,  aoon  oMsed 
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Teat  alann  among  the  stockmen  of  Kentucky,  and  even  of  other  StateSi 
3r  at  any  time  it  was  liable  to  be  carried  to  the  most  remote  part  of  the 
onntry  by  the  shipment  of  exposed  or  affected  animals. 

The  inability  to  make  inspections,  owing  to  the  hostility  of  the  owners 
f  the  infected  herds,  prevented  the  notification  of  snch  owners  or  of 
be  railroad  officials  as  provided  for  in  the  animal  industry  law ;  and 
s  this  law  only  8i)eciAes  affected  animals,  and  not  those  which  have 
»i*en  exposed  and  are  liable  to  become  affected,  it  is  evident  that  there 
r:us  but  slight  legal  restraint  to  xireveut  the  dissemination  of  this  in- 
idious  and  dangerous  plague. 

A  ci>nsidemble  number  of  appeals  for  protection  and  assistance  were 
lade  to  the  Department  by  prominent  citizens  of  Kentucky,  but  for  a 
L>iig  time  there  was  no  plan  suggestetl  by  which  this  could  be  granted. 

Below  is  a  copy  of  a  letter  received  from  ex-Senator  John  S.  Will- 

Einis: 

Mount  Sterlino,  Kt.,  June  6,  1885. 

My  Dsar  8nt:  The  cattle  plagne  is  still  linKenng  and  killing  cattle  in  Messrs. 
ViMbie  &,  Lake's  herd  at  Cyntbiaiia;  it  has  also  appeared  in  a  small  herd  of  their 
tearest  neighbor.  At  a  meeting  of  tiie  cattlemen  in  Frankfort  this  week,  I  was  ap- 
M>iuted  one  of  a  committee  to  wait  npon  Messrs.  Frisbie  &  Lake  and  see  if  some 
jrangement  could  not  be  made  to  prevent  the  farther  spread  of  the  disease  nntU 
be  meeting  of  our  legislatoie,  when  we  feel  sure  that  effective  legislation  wiU  be 

Dr.  Loring,  Jnst  before  the  adjonrament  of  Congress,  proposed,  with  the  ooneent  of 
^iebie  &.  I^ke,  to  put  their  herd  in  qnarantine  and  pay  the  expenses  of  such  qnais 
tutiue  if  the  governor  of  Kentucky  would  co-operate  with  him  in  so  doing.  I  saw 
he  eorrespondence  between  them.  The  governor  tbonght  there  was  no  necessity  of 
kuy  aotiou  on  his  |iart,  and  that  the  Commissioner  of  Agriculture  had  as  much  power 
>Ter  the  subject  without  as  with  his  co-ojieration.  Dr.  Lioriug  was  not  satisQeu  with 
be  non-action  of  the  governor,  and  the  matter  was  dropped.  Frisbie  &  Lake  were 
io>t  only  willing,  but  anxious,  that  the  cattle  should  be  put  in  quarantine. 

I  think  the  governor  can  be  prevailed  npon  now  to  ffive  his  sanction  and  sappoii  to 
neb  measures  as  you  may  adopt,  and  I  hope  you  will  at  once  nut  this  herd  in  quar- 
kotine.  1  have  noti6ed  Messrs.  Frisbie  &  Lake  that  I  will  lie  at  their  farm  near 
?yiithiana,  on  next  Satuhlay,  the  13th  instant,  and  I  hope  to  have  a  letter  from  yon 
teibze  1  leave  Friday  evening,  renewing  the  proposition  of  your  predecessor. 
Very  truly  youxs, 

JOim  S.  WILLIAMa 

The  CoioiissioiaEB  of  AGBicuunntB, 

ffoBkingUmf  D.  (X   • 

To  this  letter  the  following  reply  was  made  x 

DEPARTinn9T  OF  AORICCLTUnV, 

WaskiHgtant  D.  C,  June  10,  1885. 

Sir:  In  reference  to  yonr  favor  of  the  6th  instant,  to  Commissioner  Colman,  ask- 
ing if  he  is  pre^tared  to  carry  out  the  plan  of  quarantine  for  the  herd  of  Messrs.  Fris- 
bie A.  Lake  which  was  under  consideration  by  Commissioner  Loring,  I  have  the  honor 
to  st«te  that  owing  to  the  extent  of  pleuro-pneumonia,  the  small  number  of  employ^ 
illowed  the  Bureau  of  Animal  Industry,  anu  the  limited  appropriation  for  the  coming 
irtcal  year,  snch  a  course  cannot  be  adopted  at  this  time.  As  I  understand  the  matter, 
the  qnarantine  which  Frisbie  A,  Lake  are  willing  to  accept  is  simply  a  mutual  ar- 
rangement under  which  this  Department  is  expected  to  take  charge  of  the  infected 
berd  and  pay  all  expenses  for  its  care  and  maintenance. 

Asiniilar  proposition  was  made  by  the  State  authoritlespf  Missouri  and  was  declined, 
because  there  was  not  sufficient  funds  available  to  undertake  to  control  pleuro-pneu- 
nonia  in  this  way.  Our  inspectors  have  found  about  3U0  infected  herds,  containing 
leveral  thousand  animals,  -each  of  which  the  State  authorities  desire  to  have  quaran- 
tined at  Qovemment  expense,  and  it  is  evident  that  any  attempt  to  do  this  wouhl  ex- 
haust our  appropriation  in  a  few  months  without  in  any  way  reducing  the  extent  of 
the  infection. 

The  Frisbie  A  Lake  herd  has  been  a  sonroe  of  great  anxiety  to  the  Department^ 
for  there  seems  to  he  good  reason  to  believe  that  even  if  by  good  fortune  the  die- 
SM6  ianot  disseminated  beyond  Harrison  County,  it  will  beoome  oo  finnlf  eatSkU^iahul 
there  as  to  be  extirpated  only  with  the  greatest  ^^onXty. 


446         BEPOBT  OF  THE  COlOaSBIONEB  OF  AGRICULTURE. 

Refitting  the  faet  that  under  the  present  laws  there  Is  no  way  by  which  I  ean  pro- 
tect your  caitlB-owiierB  (rom  this  dtbeaee, 
I  remaiuy  very  respeotfiiUy, 

F.  C.  KEfiBIT, 
Acting  CcmmiMioMt. 
Hon.  JoHX  8.  Williams, 

Mount  Sttftlingf  Kjf, 

In  this  coDneotion,  it  maybe  added  that  tbe  animal  indnstryla^ 
Beema  to  require  that  there  shall  be  State  logi^latiou  authorizing  tbe 
State  autborities  to  cooperate  with  the  CommisHiouer  of  ^giicnlture, 
or  at  least  giving  some  power  to  quarantine  under  State  laws  Wfure 
tbis  Department  is  justified  in  incurring  such  expenses.  UtherwW  tbe 
quarantine  regulations  might  be  broken  with  impunity*  and  could  not  be 
maintained  except  by  the  courtesy  of  tbe  owner  of  infected  herds.  Such 
a  c-ondition  of  afi'airs  would  make  effective  quarantine  impossible  aud 
would  lead  to  the  expenditure  of  large  sums  of  money  without  any  ade- 
quate results. 

Tbis  conclusion  is  confirmed  by  the  decision  of  the  Attorney-General, 
from  which  the  following  paragraph  is  quoted  here  as  applying  to  tlus 
subject : 

Section  3,  to  which  yon  refer,  anthorizes  the  regnlatlons  hy  the  Commiflsimier  d 
Appnoultore,  and  siippoBes  that  these  may  be  adopted  by  St-ate  executive  aiitbnritMe; 
or,  as  an  alternative,  Buppodes  rcfpilations  by  State  executive  autbuhtiee  wbieb  in 
turn  it  empowers  tbe  CuuimiKsiouer  to  adopt.  In  either  cnise  of  course  such  Suit 
executive  action  is  to  be  authorized  by  competent  State  legislation. 

The  following  correspondence  with  the  secretary  of  the  Kentucky 
State  board  of  health  does  not  need  additional  explanation : 

ft 

Stats  Board  of  Health  op  Kentucky, 

B(twUng  Grten^  Ky.,  Jun§  13, 1885. 

Sir:  On  Tetterdayy  accompanied  by  Ex-Senator  John  S.  Williams  and  otbei%I 
Tisited  the  herds  of  cattle  near  Cynthiana,  in  tbis  State,  now  aud  for  some  time  ptis 
affected  with  coutagious  pleoro-pneumonia.  There  are  two  herds  involved  to  tba 
trouble — on  a<lJoiuiiig  farms — one  contaiuing  about  100  head  and  the  other  16  bead. 
The  danger  of  infection  of  tbe  cattle  of  this  entire  section  Meemed  so  great  that,  auJer 
a  clause  of  our  health  law  wliich  gives  us  supervision  of  tbe  food  supply  of  ihe  peo* 
pie  of  the  State,  I  have  placed  both  tbe  henls  of  cattle  in  a  p;x)vi8ioua]  quarJoiiM 
for  one  mouth,  in  order  to  coufer  with  you  witb  the  view  of  securiug  such  actHiNUnce 
ae  you  may  be  authorized  to  give,  looking  to  permanent  protection  for  our  cattle  in* 
terents  acaiuHt  this  disease. 

There  ih  a  serious  question  as  to  the  extent  of  It,  hnt  l^hatever  quarantine  powa 
has  been  conferred  by  our  legislature  is  vested  with  us,  aud  we  are  ready  to  co-op- 
erate with  or  iudorse  any  nieasures  you  may  propose  which  will  rid  us  of  thib disease 
or  tide  over  the  emergency  until  the  meeting  of  our  legislature  in  December.  We 
have  not  had  tbe  question  of  Jurisdiction  raised  here,  as  tlie  owners  of  the  cattle  art 
ready  to  accept  any  reasonable  proposition  from  us  which  promises  relief. 
I  have  tbe  honor  to  be,  very  respectfully,  your  obedieut  servant, 

J.  K.  McCOUMaCK,  Seent^rji, 

COMMISSIONKB  OF  AGRTCULTURK, 

}Va9hington,  D.  0, 

This  letter  inclosed  a  quarantine  notice  as  follows : 

qpABxernxM  notici. 

OfFIOB  of  TIIB  STATB  BOABD  of  HBAl.Ta, 

Bawling  Qrt^n,  Ky,t  Jun4  15, 1885. 

Whereas  it  has  come  to  the  knowledge  of  this  board  that  contagions  plenm-pnst* 
monia  now  exists  in  the  cattle  herds  of  Frisbie  &.  Lake  and  WiUiam  T  Handy,  i^ 
Harrison  County,  in  this  State;  and  whereas  this  disease  is  highly  Inf*  etioos,  aa<l  iti 
existence  serioualy  JeopaidUea  the  food  supply  of  the  Btatto :  Now,  therafurs,  be  it 
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known  tbftt  the  State  board  of  bealtb,  in  the  ezeroise  of  its  anthority  in  flnpeirisinff 
the  boalth  interetit«  and  food  supply  of  the  people  of  this  Commonwealth,  have  placed 
the  Haid  herds  of  cattle  in  qnarantiue,  and  for  this  paq)08e  have  establiuhed  aud  sot 
apart  the  farms  of  said  Frisbie  Sl  Lake  and  Handy  as  quarantine  grouuds,  and  they 
hertsby  command  the  said  Frisbie  &  Lake,  and  Handy,  and  all  others,  not  to  remove 
such  cattle,  or  any  one  of  them,  from  the  grounds  so  set  apart,  nor  permit  them  to 
eome  near  any  public  hijthway;  and  the  people  of  Harrison  County,  antl  all  others, 
are  hereby  commanded  and  warned  not  to  permit  any  cow  or  cows  to  run  at  large 
upon  the  public  highways,  or  otherwise  to  come  near  such  infeoted  cattle. 
By  authority  of  tlie  State  board  of  health, 

J.  N.  McCORMACK,  M.  D., 

Secretary^ 


Department  op  Agriculture, 
bukbau  of  a^'lmal  industry, 
Wfuhington,  D,  C,  Jane  23,  1885. 

Sib:  This  Department  has  been  requested  by  some  cattlemen  of  your  State  to  co- 
operate with  your  board,  If  poHsible,  In  maintaining  the  quarantine  of  Frisbie  «fe 
Lake's  herd  at  Cynthiaua,  until  the  next  meeting  of  your  legislature,  or  until  the 
nest  seenion  of  Congress,  when  some  proviHions  may  be  made  fur  the  extirpation  of 
the  disease.  The  Department  will  cneerfuUy  do  anything  that  is  possible  to  atwist 
you  or  to  co-operate  with  you  if  your  board  desires  such  co-operation.  1  donotP  think 
that  we  eould  assume  any  quarantine  expeuHes  that  would  include  the  mainteuance 
of  animals,  but  we  could  probably  send  a  man  to  Cyuthiana  to  see  that  the  quaran- 
tine rules  were  enforced  and  to  practice  such  disinfection  as  might  be  called  for  at 
any  time.  I  think  it  would  be  a  great  relief  to  your  cattle  induatry  if  we  hml  some 
competent  person  there,  acting  with  some  antliority  under  your  law,  who  could  state 
from  bis  own  observation  that  there  was  no  further  danger  of  the  spreading  of  the 
disease. 

1  shall  be  very  ^lad  to  hear  from  you  in  regard  to  this  matter,  and  hope  yon  will 
make  any  suggestions  that  may  occur  to  yon. 
Very  respectfully, 

D.  £.  SALMON, 
ChUj  of  Bureau, 

Dr.  J.  V.  McCORMACK, 

JSeoretary  JState  Board  of  'HealG^f  BowUi^  ChreeUf  Ky, 


Bowling  Green,  Kt.,  July  25,  1885. 

Sir:  I  have  the  honor  to  inform  you  that  I  have. this  day  completed  the  arrange- 
ments for  the  permanent  quarantining  of  the  herds  of  infected  cattls  at  Cynthiaua,  and 
to  request  you  to  sen(Va  competent  yeterinarian  to  that  point  to  assist  this  board  in  pre- 
Tentlng  the  spread  of  the  disease.  In  the  absence  of  distinct  anthority  for  such 
quarantine,  it  has  to  be  arranged  by  mutual  agreement ;  hence  the  delay.  The  cat- 
tlemen have  placed  in  my  hands  a  limited  amount  of  money  for  the  maintenance  of 
the  cattle,  but  not  enough  for  this  purpose  and  the  policing.  The  herds  are  at  pres- 
ent under  the  control  of  Dr.  Hervey  McDowell,  of  Cynthiaua,  aud  have  been  for  the 
past  month,  and  he  will  continue  in  charge  until  I  hear  from  you.  If  it  is  in  your 
power  I  would  like  for  you  to  provide  some  compensation  for  McDowell,  as  he  has 
done  much  excellent  work  gratuitously. 

There  is  little  change  to  report  in  the  condition  of  the  cattle  since  my  last  letter. 
One  cow  sold  by  Frisbie  A,  Lake  last  fall  infeoted  two  milch  cows  belonging  to  two 
fanners  in  the  immediate  neighborhood.-  The  cow  was  not  suspected  of  being  dis- 
eased until  within  the  last  few  days,  when  she  was  returned  to  iTrisbie  &  Lake's  herd, 
and  the  two  exposed  cows  killed. 

I  believe  we  nave  the  disease  under  control,  but  not  having  the  fullest  confidence 
in  some  of  the  parties  interested,  think  it  will  require  much  care  and  discretion  to 
keep  it  so,  and  I  therefore  request  that  you  send  us  the  very  best  man  you  can  get  tc 
•npervise  the  qnarantiue. 
BeBpeotfully  yoiu% 

J.  N.  McCORMACK, 
Secretary  State  Board  of  BeaUk 

Dr.  D.  E.  Salmok, 

CIU^  of  Bureau  of  Animal  Induetry. 
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DXPART»nCNT  ov  Agricttlturv, 
Bukrau  of  Animal  Industry, 
irashington,  D,  C,  July  *i4,  IdS). 

Sir:  I  am  in  receipt  of  yonr  favor  of  the  25th  ioBtant,  requesting  that  this  Depart 
mout  should  seucl  a  competent  veterinarian  to  co-operate  with  .vour  boani  in  uuua- 
taiiiing  the  qnarautine  of  cattle  affected  with  filenro-pueumouia  at  Cynthtana. 

I  have  conferred  with  the  Couiiuisstoner  oi  Agriculturoy  and  we  &ave  decided  to 
station  such  a  man  there  the  Ist  of  next  month. 

1  SHe  no  way  that  we  can  legally  compensate  Dr.  McDowell  for  his  services.  I  sm 
sorry  that  we  cannot,  for  I  am  satisHed  that  the  work  of  your  hoard  hus  been  of  ve^ 
gn*at  value  to  the  country  at  large  as  well  as  to  the  State  of  Kentucky.  We  hare 
not  yet  liually  dotermmed  on  the  man  for  the  place,  hut  will  notify  you  within  a  dsy 
or  two. 

Very  respectfully, 

D.  E.  RALMON. 

Chlrf  of  BurtQut. 
Dr.  J.  N.  McCoRMACK, 

Sveretary  State  Board  of  Healthy  Bowling  Crreen,  JTjf. 

Jnly  29, 1885,  Dr.  William  H.  Wray  was  appointed  an  inRpectorof 
the  Burean  of  Animal  Industry,  and  was  directed  to  report  for  duty  as 
soon  as  poasible.  lie  reached  Wasbin/^^tou  August  3,  and  after  receir- 
iug  detaileil  instructions  as  to  bis  duties  and  autborlty,  proceeded  at 
once  to  Cyntbiana.  lie  was  to  investigate  tbe  extent  of  tbe  plague  at 
that  time,  to  learn  how  many  cattle  bad  been  exposed,  sttid  to  take  such 
action  as  was  |K)ssibIe,  under  tbe  animal  industry  law,  tbe  statutes  of 
Kentucky,  and,  with  tbe  consent  of  interested  parties,  to  arrest  tbe  dis- 
semination of  tbe  contagion  and  extirpate  tbe  disease.  IJe  was  directed 
to  co-operate  with  tbe  governor,  tbe  State  board  of  health,  and  tbe  cat- 
tlemen in  any  legal  measures  looking  to  this  result 

Additional  and  interesting  correspondence  regarding  the  condition  of 
aflairs  at  that  time  is  given  below : 

SZDBVIBW,  MONTOOBCXBT  COUimr,  KXNTUCXT, 

July  2S»  1885. 

Sir  :  By  letter  Just  received  from  Dr.  E.  T.  Hacyanl,  veterinarian,  of  Lexinxtoo, 
Ky.|  I  am  infoniied  thatthron>;h  H.  D.  FYihbie  (of  Frinhie  &  Lake),  be  Itianui  that  con- 
tagious pleuro-pnenmonta  *' has  appeared  in  several  instances  amongst  the  cattle  in 
Cyuthianaand  the  ueiKhborhood.'^  Can  we  not  have  the  advantaj^o  of  a  portion  of 
the  fund  net  aside  by  Couj^ress  for  isolation  of  all  the  cattle  of  that  locality  f  I  am 
now  s&tiHtled,  by  a  reoeut  letter  from  Qovernor  Knott,  that  he  will  do  anything  be 
can  to  aid  the  Ucpartuient  in  its  acts  in  this  respect.  A  few  of  us  oattK^nien  bare 
furniHhed  our  Stale  boanl  of  health  the  funds  for  guanliug  and  iwilatiiig  the  Kriiibie 
&  Lake  herd,  but  i  am  satlstied  we  cannot  raise  the  moans  privately  for  isolation  of 
the  whole  h>cality. 

Yours,  respectfully, 

T.  CORWiN  ANDEBSON. 
Hon.  Norman  J.  Colman, 

Cammieeiofier  of  Agriculture, 


LxziNGTON,  Kt.,  July  29, 1885w 

Str  :  Tonr  letter  received.  Since  writing  yon  I  have  had  a  oouferenoe  with  Dr. 
McCormack,  and  we  have  Just  oonip1ete<l  arrangements  with  Frishie  «&  Lake  to  bold 
their  cattle  nntil  January  15,  1886,  subject  at  all  times  to  tbe  oontrul  of  the  State 
board  of  health,  or  to  any  one  acting  for  them. 

This  will  give  anv  one  whom  you  may  send  the  right  to  inspect  the  cattle  at  any 
and  all  times,  and  tney  will  have  no  say  in  the  matter.  I  have  miaed  the  neoeft*ar7 
funds  to  carry  the  same  in  force,  and  believe  with  yonr  assistance  we  can  have  tiie 
most  efficient  quarantine  in  the  country.  I  feol  much  better  eatinfied  as  to  the  eon- 
dition  of  affairs,  and  have  Just  learned  that  our  governor  baa  expreoBud  a  desire  ts 
assist. 

TonxB,  tmly,  

W.  W.  Esmii* 

Vr.  D.  E.  8ALM0K, 

Ohkf  ef  Bwream  of  AiiUmI  InMkn^ 
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BowuNO  Grmbn,  Kt.,  Anguit  3, 1885. 

Sib  :  I  vn  Jnst  in  receipt  of  jomr  telegram,  and  a  letter  jfrom  Dr.  McDowell,  tellin^r 
me  of  fresh  oaaes  of  pleuro-pneiimonia  firom  a  cow  eold  from  Friable  &  Lake's  heriL 
last  fall.    I  am  not  nilly  advised  as  to  the  extent  of  the  danger,  bnt  wiU  go  up  as 
soon  as  I  hear  from  Dr.  McDowell  after  Dr.  Wray's  arrivali  if  it  seems  necessary. 
Very  respectfully, 

J.  N.  McCORMACK, 
Seentary  Stats  Board  oj  Eedlth. 
Dr.  D.  E.  Salmok, 

Chitf  of  Bureau  of  Animal  Induitry, 


Depasthknt  of  Agricultxtre, 

Wa$kingtonf  August  3,  1885. 

Sir  :  I  hare  the  honor  to  acknowledge  the  reoeipt  of  vonr  fovor  of  the  30th  ultimo, 
inclosing  a  commnnication  from  Mr.  T.  C.  Anderson,  of  Sideview,  Ky. 

I  have  been  in  commnnication  with  the  State  board  of  health  since  they  have  placed 
the  Frisbie  &.  Lake  herd  in  quarantine,  as  to  what  means  could  be  adopted  lor  co- 
operation between  this  Department  ana  jrour  State  board.  As  a  result  of  this  corre- 
spondence, I  have  just  ordered  Dr.  William  H.  Wray,  an  inspector  of  the  Bureau  of 
Animal  Industry,  to  proceed  to  Cynthiana  and  take  charge  of  the  quarantined  herds 
and  to  see  that  toe  quarantine  is  properly  maintained.  In  addition  to  this  the  De- 
partment will  authorize  the  expenditures  necessary  to  make  the  isolation  complete 
and  to  secure  such  disinfection  as  may  be  necessary  to  prevent  the  extension  of  the 
disease. 

I  inclose  a  copy  of  the  act  establisfainff  the  Bureau  of  Animal  Indu^itry,  and  also  a 
copy  of  the  "  Rules  and  regulations  "  iMlopted  by  me  for  co-operation  between  the 
United  States  Department  of  Agriculture  and  tthe  authorities  of  the  various  States 
and  Territories.  As  there  is  no  State  law  authorizing  the  destruction  of  diseased  cat- 
tle I  am  willing  to  waive  that  part  of  the  regulations  which  require  this  of  the  States, 
«nd  will  do  whatever  is  possible  under  the  animal  industry  law. 

With  the  rigid  enforcement  of  the  provisions  of  the  national  law  bearing  on  this 
case,  tof^tber  with  those  on  the  statnte  books  of  Kentucky,  it  would  seem  that  the 

anarantme  might  be  maintained  so  ef&ciently  as  to  prevent  the  further  extension  of 
lie  disease,  and  which  would  also  relieve  your  State  of  the  restrictions  which  other 
States  have  placed  upon  its  cattle. 
Very  respectfully, 

NORBiAN  J.  COLldAN, 

Commissioner  of  Agrioultnro, 
Hon.  J.  Proctor  Kkott, 

Frankfort,  Ky. 

The  following  rales  and  regolations  are  the  ones  referred  to  in  the 
aboTe  letter : 

Bules  and  rsgulaUans  for  oo-operation  between  the  Uniftd  States  Department  of  Agrieult- 
ure  and  the  authorities  of  the  States  and  Territories,  for  the  suppression  and  extirpation 
of  oontamous  pleuro-pneumonia  of  cattle,  in  accordance  toith  section  3  of  the  act  estah- 
Ushing  the  Bureau  of  Animal  Industry, 

(1)  The  properly  constituted  inspectors  of  the  Bureau  of  Animal  Industry  are  to  be 
authorized  by  the  governor  of  the  State  to  make  inspections  of  cattle,  and  to  be  as- 
sisted by  local  poOce  authorities  when  this  is  necessary. 

(2)  In  cose  of  a  discoveiy  of  contagions  pleuro-pneumonia  among  the  animals  of 
any  State,  the  inspector  wUl  immmeSiately  report  the  existence  oi  the  disease,  the 
number  of  animals  affected,  and  the  number  exposed  to  the  governor  of  the  State  or 
to  any  officer  or  board  whicn  the  governor  may  designate ;  and  he  wiU  also  re^rt  the 
Barae  to  the  Bureau  of  Animal  Industry. 

(.3)  When  the  governor  of  the  State  or  other  designated  officer  is  satisfied  of  the 
existence  of  pleuro-pneumonia  as  reported,  all  the  affected  and  exposed  cattle  and 
the  infected  stable  and  premises  shall  be  placed  in  quarantine  under  State  laws,  such 
quarantine  to  remain  in  force  until  at  least  three  months  after  the  destruction  of  the 
hist  affected  animal.  The  animals  which  arp  sick  with  the  disease  are  to  be  immedi- 
ately slaoffbtered  by  direction  of  State  officers  and  under  State  laws,  and  at  the  ex- 
-pense'df  tne  State.  (In  newly  infected  districts  it  is  earnestly  recommended  that  all 
exposed  animals  be  immediately  slaughtered.) 

(4)  The  rules  of  quarantine  shall  be  such  that  no  animal  sick  or  weUcan  leave  the 
infected  herd  except  for  slaughter,  or  to  be  taken  into  it  during  tke  ^t\»6l  oil  ^)^<u%k:l- 
tine ;  the  attendants  of  infected  animals  shall  not  be  aillow«a\o  *HmX^«s2L>^l\^Ks^ 
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except  after  change  of  clotliiiie  and  shoes,  nor  shall  any  personB  fiom  other  premun 
bo  allowed  to  go  among  the  infected  cattle  except  by  special  permission. 

(5)  The  inspectors  of  the  Bareau  of  Animal  Industry  shall  he  authorised  to  risit 
quarantined  animals  and  inspect  them  as  often  as  may  be  necessary,  and  no  qaann- 
tine  restrictions  shall  be  removed  until  the  Chief  of  the  Bureau  of  Animal  InduBtiy 
certifies  that  this  may  be  safely  done. 

(())  The  Chief  of  the  Bureau  of  Animal  Industry  shall  be  authorized  to  carry  ont 
Nuoh  measures  of  disinfection  in  regard  to  infected  premises  as  he  may  consider  nec- 
essary. 

(7)*  The  salaries  and  expenses  of  the  inspectors  of  the  Bureau  of  Animal  Indostrr, 
the  necessary  expenses  of  maintaining  quarantine  under  the  conditiona  prescribed 
above,  and  the  expenses  of  disinfection  will  be  paid  out  of  the  fund  appropriated  by 
Congress  for  the  work  of  the  Bureau  of  Animal  Industry  in  accordance  with  theUv 
approved  May  39, 1684,  but  no  compensation  will  be  allowed  for  the  food  or  ordinary 
care  of  animals  in  quarantine. 

(8)  In  order  to  prevent  the  spread  of  the  disease  from  one  State  or  Territory  into 
another,  the  owners  of  infected  herdjB  in  the  various  States,  and  the  railroad  and 
transportation  companies  doing  business  iu  their  vicinity,  will  be  notified  bytlie 
Commissioner  of  Agriculture  of  the  penalty  provided  for  the  violation  of  seetioni 
6  and  7  of  the  act  referred  to. 

NORMAN  J.  COLMAN, 
CcmmUsioner  of  Agricultun, 

Washinotok,  D.  C,  July  1,  1885. 

The  infipections  made  by  Dr.  Wray  demonstrated  once  again  the  in- 
sldions  and  progressive  character  of  this  plague.  While  little  wm 
known  to  the  oatside  world  of  any  new  eases  of  disease  among  the  oat- 
tie  at  Gynthiana,  while  even  those  in  the  vicinity  who  had  endeavored 
to  keep  informed  were  ignorant  of  any  serious  extension  beyond  the 
originally  infected  herd,  the  professional  inspection  showed  tiiat  a  nnm- 
ber  of  herds  were  affected,  and  that  many  cattle  had  been  more  or  leu 
exposed.  The  particulars  in  regard  to  this  will  be  found  in  tiie  follov* 
ing  letters  from  Dr.  Wray  which  summarize  the  results  of  his  work: 

CnsTSU£(Xf  Kt.,  Augu9i  17, 188S. 

Sib  :  During  the  past  week  I  think  I  have  got  the  disease  here  within  bounds,  Hst- 
ing  located  moati  irnot  all,  that  have  been  exposed  to  the  contagion.  I  am  trying  to 
get  the  board  of  aldermen  to  pass  an  ordinance  prohibiting  all  driving  or  leadina  of 
cattle  through  the  public  streets.  I  wrote  Dr.  McCormaiok,  of  the  State  boaid  of 
health,  to  come  here  in  person,  which  he  did  on  Thursday  evening,  Aagnst  8.  On 
Friday,  at  Dr.  McCormack's  request,  a  meeting  was  held  at  which  resolutions  wen 
passed,  so  we  can  put  all  cattle  that  have  been  exposed  (with the  exception  of  Frisbi« 
&  LiJie's)  in  two  fields  on  Mr.  Handy's  place,  which  is  now  in  quarantine.  This 
will  necessitate  some  fencine  that  I  will  have  done.  We  propose  to  put  the  infected  * 
and  exposed  ones  in  one  field,  and  the  sick  or  diseased  ones  in  another.  At  the  same 
meetinjg^  money  was  subscribed  to  pay  the  expense  of  those  that  were  in  quarantine 
until  the  15th  day  of  January,  l&iG.  I  have  followed  up  most  of  the  cases  that  h&re 
been  exposed,  and  will  so  continue  until  all  have  bee^  Inspected.  I  followed  one  to 
Cincinnati  that  was  shipped  Saturday  evening,  August  9,  n'om  here,  and  saw  her  aold 
to  a  butcher  and  killed. 

Frisbie  Sc  Lake  have  endeavored  to  keep  the  herd  on  the  Cox  place,  east  of  town, 
as  clear  as  possible,  by  sending  those  that  showed  any  symptoms  oi  the  disease  orer  to 
Mr.  J.  K.  Lake's,  on  the  Falmouth  pike,  among  those  that  are  so  badly  diseaeed. 
There  is  no  change  in  the  cows  belonging  to  M.  Bridwell,  J»  S.  Withers,  and  O.  Slaile. 
which  are  pastured  iu  Rule  &  Maffltt's  lot  adjoining  J.  K.  Lake's.  On  August  H I 
killed  the  bull  Qlory  of  Pleasant  Hill,  in  the  presence  of  Dr.  McCormaok,  of  the  State 
board  of  health,  and  with  J.  K.  Lake's  permission.  On  examination  before  death 
the  temperature  was  103fo  F.,  with  dullness  over  the  whole  of  the  left  side  of  the 
cliest,  and  complete  loss  of  respiratory  murmur,  with  a  gurgling  sound  at  each  iiupi- 
ration.  Oil  post  mortem  I  found  the  pleura  adtiered  to  the  ribe  and  diaphragm,  tbe 
]»Ieura  being  three-quarters  of  an  inch  in  thickness.  On  opening  the  pleura  about :: 
l^ailous  of  dark  purulent  liquid  escaped  and  exposed  the  center  <?  the  long  which  vaa 
in  an  advanced  stage  of  infarction.  The  right  lung  and  the  anterior  lobe  of  the  \eh 
was  in  a  comparatively  healthy  condition. 

Respectfully  yours,  

^T»«H«  WKAi, 
r#tsrt«ary  IntfteHior, 

Dr.  D.  £.  Bauiov, 

Ckkf  of  Bwr9M  of  Animal  It^ustm* 
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Ctvtthiaka,  Ky.,  October  12, 1885. 

8iB :  Much  progress  has  been  made  in  stamping  out  plenro-pnenmonia  dnrlne  the 
past  week  by  Frisbie  6l  Lake  killing  all  their  sick  animals.  As  they  have  maoe  the 
c^tart  I  think  all  others  will  follow.  Among  those  condemned  was  Nntrina  of  Timlaw. 
On  examination  she  had  a  temperatnre  of  100}^^  F.,  and  slight  dullness  over  central 
portion  of  riffht  Inng.  On  po9t  mortem  examination  fonnd  adhesions  to  second,  third, 
and  fourth  nus  on  left  side,  and  also  second,  third,  fourth,  fifth,  and  sixth,  with  a  cyst  3 
inches  in  diameter  on  right ;  membrane  of  cyst  was  very  nearlv  one-half  inch  in  thick- 
ness; adhesions  on  right  side  were  very  tenacious.  The  following  is  a  list  of  those 
killed  with  Frisbie  &,  Lake's  herd :  No.  22j  Jessie  Laurence :  No.  147,  Fay  St.  Heller ;  No. 

S.Lady  St.  flelier;  No.2,RiBBa  Cicero; 


b3.  Duke's  £mblem;  No,  27,  Hinwoor ;  No.  148,  ^.^^  ^^,  ^w^v«i  ^,». ..,  ....»>«  vw«»v, 
one  grade  calf;  one  spotted  heifer;  No.  89,  Pardon;  bull,  Hannibal  Duke;  No.  88, 
Dukes  Hadez ;  the  Jos.  Stevens  cow ;  No.  d2,  Dora  Wulwood;  No.  60,  Countess  Qeorg- 
iaiia ;  No.  149,  Flora  St.  Helier :  grade  spotted  cow  Camel ;  spotted  heifer ;  three  grade 
heifers;  bnll  out  of  Dora  Will  wood ;  bull  calf;  calf  out  oi  Countess  Georglana,  and 
Nutrina  of  Tnnlaw. 

Respectfully  yours,  

W.  H.  WRAY, 
Veierinarjf  Inepeotor. 
Dr.  D.  £.  Salmon, 

Chief  of  Bureau  of  Animal  Indueiry, 


Qyvtbiaxx,  Kt.|  Nov0m^  16, 1886. 

But:  During  my  stay  here  I  have  ibund  pleuro-pneumonia  at  the  following  places, 
Tiz :  Frisbie  &  Lake's,  W.  T.  Bandy's,  Rule  A  MaffiU's,  M.  BrldweU's,  J.  T.  Wither's. 
mud  T.  J.  Megibben's,  at  Cvnthiana ;  on  the  places  owned  by  W.  T.  Moreland  and 
Irving  Cox,  at  Indian  Creek  neighborhood,  3^  miles  east  of  Cynthiana,  and  at  D.  N. 
Brannock's,  near  the  Pendleton  County  line,  13  miles  north  of  Cynthiana.  The  con- 
tagion waa  spread  at  Cynthiana  in  the  body  of  a  cow  sold  to  Joseph  Stevens  by 
Fnisble  &  Lake  in  the  month  of  October,  1884,  and  not  delivered  until  December  24, 
1884,  when  she  was  taken  to  Mr.  Handy's,  where  she  remained  three  weeks.  (Mr. 
Handy's  stock  became  sick  some  time  in  February,  1885.)  She  was  then  taken  to  Mr. 
Stevens's  own  place  until  she  calved,  which  was  about  May  1^  1885.  While  at  Mr. 
Stevens's  place  she  came  in  contact  with  his  mother's  cow,  which  sickened  and  died 
about  the  middle  of  July.  She  was  then  taken  to  Rule  &,  Maffltf  s  lot  and  kept  there 
until  July  1,  1885,  when  she  was  taken  back  to  Mr.  J.  K.  Lake's  and  pastured  on  the 
imee-course  pasture.  This  cow  had  a  cough  and  looked  unthrifty  all  last  winter  and 
apring.  On  inspecting  her,  August  13,  1885, 1  found  her  suffering  with  acute  and 
chroiuc  pleuro-pneumonia.  D.  N.  Brannock's  herd  was  bought  at  the  auction  sale 
held  here  on  June  2.  As  there  was  no  quarantine  established  at  that  time  and  a  great 
deal  of  driving  and  intermingling  ofcattle,  I  think  they  got  the  contagion  from  pass- 
ing Rule  Jb  Maffltt's  lot  while  on  their  way  to  Cvnthiana  to  be  sold.  W.  S.  More- 
land's  cow  was  pastured  next  to  Irvinff  Cox,  at  the  Indian  Creek  neighborhood^  Mr. 
Cox  having  taken  his  herd  of  13  heoa.  which  had  been  pastured  next  to  Frisbie  &, 
Lake's  hem  on  the  Cox  pasture,  to  Indian  Creek  some  time  in  June.  T.  J.  Megib- 
ben's pasture  was  infect^  by  a  cow  belonging  to  James  Rlche,  which  had  been  past- 
ured in  Rule  &,  Maffltt's  lot  all  the  spring,  and  was  taken  to  F.  J.  Megibben's  place 
soma  time  in  July.    In  Auf^ust  she  was  sold  to  a  butcher  in  Cincinnati  and  killed. 

Frisbie  &,  Lake's  whole  herd  was  kept  at  J.  K.  Lake's  home  place  during  the  win- 
ter of  1884-'85.  They  were  turned  out  on  pasture  April  17, 1885,  the  healthiest  in  ap- 
pearance going  to  the  Cox  pasture,  li  mile  east  of  Csnithiana.  The  milch  cows  were 
kept  at  the  home  place,  and  those  that  were  sick,  or  had  shown  any  symptoms  of  being 
unthrifty  were  put  on  the  race-coni-se  pasture.  The  21  head  that  went  to  Tennessee 
were  taken  from  Lake's  home  place  some  time  during  the  winter.  Frisbie  Sc  Lake 
have  had  3  die  since  they  have  had  the  disease  in  their  herds.  As  soon  as  they  were 
convinced  that  there  was  no  remedy  for  the  disease  and  an  animal  showed  symptoms 
of  being  sick,  it  was  killed  and  buried.  Fourteen  were  thus  destroyed,  and  these, 
with  the  3  animals  that  died,  make  17  head  disposed  of  before  AusruBt  1.  On  my 
arrival  on  August  4,  there  were  41  head  on  the  Cox  pasture^  17  head  at  the  home 
place,  27  head  on  the  race-course  pasture,  and  2  at  H.  D.  Frisbie's  house,  making  a 
total  of  87  head.  On  October  7,  1885,  I  killed  and  buried  7  head  from  the  Cox  past- 
ure. On  August  14  I  killed  the  bull  Qlory  of  Pleasant  Hill ;  on  August  17  one  heifer 
died ;  on  August  29  I  killed  two  heifers,  and  on  October  7  I  killed  17  head  from  the 
race-course  pasture  ;  on  October  8 1  killed  two  animals  from  the  home  place.  Frisbie 
i&  Lake  haa  some  cattle  on  a  place  of  Mr.  Lake's,  3i  miles  from  town,  on  the  Cynthi- 
ana and  Falmoutli  pike.  I  believe  this  is  the  herd  that  wentt  \»  T«x«a.  \kLx.\Aid^L& 
sold  thia  place  last  spring. 
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On  W.  T.  Handy's  place  were  21  head,  19  of  which  were  Mr.  Bandy's,  1  of  Mr. 
Woolwinder'e,  and  1  belonging  to  Mrs.  Roberts.  One  heifer  of  Mr.  Sandy's  died 
Aogiist  19,  1885.  He  has  9  beaa  suffering  with  chronic  plearo-pneonionia.  Mrs.  Rob- 
erts's cow  baa  plenro-pnenmouia  in  a  chronic  form.  Mr.  Wool  winder's  cow  was  sold 
to  the  batcher  some  time  in  October.  In  Rule  &,  Mafiitt's  lot  I  foond  7  bead  beloD|- 
ing  to  different  owners,  as  follows:  O.  Slade,  I  cow  (chronic  form),  killed  Okstuber^iS, 
18o5;  J.  N.  Slade,  1  cow,  got  fast  nnder  distillery  and  died :  P.  Barbard,  1  cow,  sold 
to  the  batcher;  J.  W.  Lang,  1  cow,  sold  to  the  butcber;  J.  D.  Fnback,  1  cow,8uffe^ 
ing  with  acute  plenro-paeumonia,  and  was  killed  in  the  presence  of  W.  H.  Rose,  D. 
v.  S..  October  *iti,  l»b5;  Marion  Rule,  I  cow,  sold  to  the  butcher;  T.  J.  Maffitt,  1  cow. 
killea  August  22.  Ibrt5,  had  acute  plenro-nnenmonia  previous  to  my  arrival.  Seven! 
others  which  baa  been  kept  in  the  same  lield,  but  bad  been  taken  home  by  their  ownen, 
as  follows :  C.  R.  Kimbrough,  1  cow ;  Dr.  Hedges,  I  cow ;  John  Stevens,  1  cow ;  Mr& 
Stevens,  1  cow,  taken  sick  July  10,  and  died  in  abont  ten  days  j  T.  Brashears,  1  oow, 
was  found  suffering  with  acute  pleuro-pneumonia  and  was  killed  in  the  lot  about 
July  20.  This  lot  is  now  empty,  all  the  animals  having  died,  been  killed,  or  w«» 
disposed  of  to  the  bntcber.  J  8.  Withers  had  2  cows  m  his  lot  adjoining  Rnle& 
Mafiitt's.  One  was  killed  October  10.  She  had  chronic  pleuro-pneumouia.  The  oiher 
is  now  suffering  with  acute  pleuro-pneumonia^  and  will  likely  be  disposed  of  this 
week.  Mr.  BridweU  had  6  cows  in  his  lot  adjoining  J.  8.  Withers,  3  of  his  owvi,  1  of 
J.  T.  Hedges,  which  was  sold  to  M.  BridweU,  and  2  of  George  Edsall's,  which  wen 
killed  by  him  and  sold  for  beef.  An  animal  belonging  to  M.  BridweU,  killed  Octo- 
ber 12,  18bl),  had  chronic  pleuro-pnenmonia.  A.  Perrin  has  1  cow  in  the  distillery  lot 
adjoining  Rule  &.  MafUtt's  on  the  east.  T.  J.  Megibben's  lot  contained  78  head,  3  of 
which  were  killed  October  19,  1885,  and  found  afiicted  with  chronic  plenro-paeumo- 
nia. W.  S.  Moreland  had  1  cow  that  was  killed  September  1,  1cj85,  that  had  acoto 
pleuro-nnenmonia,  Irving  Cox  has  13  h*iad,  5  of  which  could  only  be  inspected,  u 
the  balance  were  too  wild  to  catch.  Two  of  those  inspected  were  fonud  affected 
with  chronic  pleuro-pnenmonia.  D.  M.  Brannock  had  17  head,  3  of  which  had  ohronie 
plenro-nnenmonia.  The  whole  herd  was  killed  and  burned  by  a  mob  on  the  night  of 
September  22,  1885. 

If  you  desire  the  names  of  the  7  head  affected  in  the  chronic  form  in  the  herd  that 
went  to  Tennessee,  I  can  get  them  and  the  herd  register  nomber  for  yon. 
Respectfully  yours, 

W.  H.  WRAY. 
FetoKiuiry  Ifu^edor, 

Dr.  D.  £.  Salmox, 

CMV  0/  Bwreau  of  Anitnal  Industry, 

OUTBREAK  OF  PLEURO-PNEUHONIA  IN  MISSOUBI. 

While  iDvestigating  the  dissemination  of  the  contagion  firom  the 
infected  herds  in  Illiuois,  1  learned  from  the  Messrs.  Tripp  that  a  yoong 
bull  had  been  sent  from  their  herd,  at  Peoria,  to  a  lunatic  asylam  in 
Missouri,  which  they  thought  was  located  at  Clinton.  At  the  time  of 
shipment  the  disease  had  just  appeared  among  their  cattlCi  but  one  cr 
two  had  been  affected,  and  they  did  not  suspect  the  true  nature  of  the 
malady.  They  had  received  information  a^ter  the  arrival  of  the  animal 
in  Missouri  that  it  was  in  good  health  and  apparently  thriving.  In 
order  that  I  might  be  promptly  informed  should  any  disease  l^  coa* 
veyed  by  it,  I  wrote,  under  dated  of  October  18,  to  the  superinteodeot 
at  the  lunatic  asylum  No.  1  stating  the  facts  in  regard  to  the  shipment 
of  this  calf  from  Mr.  Tripp's  herd,  asking  in  regard  to  its  present  con- 
dition, and  requesting  early  information  in  case  any  symptoms  of  the 
disease  should  be  observed.  Mr.  0.  O.  Atkinson,  steward  of  the  State 
lunatic  asylum  at  Fulton,  Mo.,  replied  to  this  letter  on  October  25,  stat- 
ing that  the  Messrs.  Tripp  had  informed  him  ^of  the  disease  in  their 
herd,  and  that  they  had  at  once  separated  the  animal  which  had  come 
from  there  and  kept  him  away  fh)m  all  the  other  cattle  until  the  15th 
of  October.  He  also  stated  that  this  animal  and  all  the  others  <)'n1h^ir 
farm  were  well,  and  that  none  of  them  had  shown  any  signs  of  the  dii$ease; 
also,  that  if  they  observed  any  suspicious  symptoms  5iey  would  notify 
the  Department  at  once.    No  further  information  was  received  in  re- 
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gard  to  this  herd  nntil  late  in  Febmary,  1885,  when  the  following  let- 
ter,  mentioning  the  existence  of  the  disease,  reached  the  Department: 

Statb  Lunatio  Asylum, 
Fulton,  Mo.,  February  81,  1885. 

Sir:  Od  the  18th  of  October  of  laat  year  yon  wrote  making  inqniry  about  the  ball 
calf  we  purohaaed  of  MeeBrs.  Tripp,  of  Peona.  IlL  I  repliea  at  once,  stating  we  had 
esclnded  the  anima]  firom  contact  with  all  other  cattle,  that  his  health  was  good,  as 
wae  that  of  dnr  entire  herd.  We  kept  him  apart  from  all  other  cattle  for  one  hun- 
dred days,  thongh  he  was  in  the  bam  with  oar  herd  for  the  first  ten  days  after  we  re- 
ceived him  from  Peoria.  His  health  has  been  apparently  good  op  to  the  present  time. 
If  at  any  time  he  has  been  ailing  ft  was  so  slight  as  to  escape  oar  notice. 

Within  the  last  three  weeks  a  fatal  malady  nas  appeared  among  oar  dairy  herd,  the 

Smptoms,  from  the  first,  being  alarming  and  distressing.  The  cows  attacked  from 
e  first  breathe  very  rapidly  and  with  much  difflonltv ;  moatb  open;  tonffne  pro- 
traded  ;  frothy  saliva  (in  some  cases  mingled  with  streaks  of  blood)  streams  m>m  the 
noath  to  the  ground ;  legs  and  boms  cold ;  tenderness  along  the  spine :  little  orno  ap- 
petite ;  restless,  with  neck  extended  and  nose  lowered ;  pnlse  about  84. 

We  have  examined  the  lungs  of  the  dead  animals  and  find  them  more  or  less  hepa- 
tized  in  every  case.  In  two  cases  almost  the  entire  lungs  were  in  this  condition  ;  in 
one  other  partially  so^  and  in  one  only  the  upper  or  smaller  lobe  of  the  right  lung  was 
in  this  condition.  This  last  cow  died  ver^  suddenly.  She  ate  bran  and  chop  at 4  o'clock 
in  the  morning.  Soon  after  she  was  discovered  to  be  breathing  hard,  and  died  at 
about  10  o'clock  the  same  morning.  The  walls  of  the  windpipe  in  this  case  were 
thickened  until  the  air  passages  near  the  lungs  was  not  large  enough  to  admit  my 
little  Anger. 

We  are  greatly  fearing  contagious  pleuro-pnoumonia  fh>m  the  qrmptoms  giTen* 
What  is  your  opinion  f    And  what  would  you  advise  f 
Touts,  respectfully, 

0.  O.  ATKINSON,  Stemard. 

P.  8.— Do  you  think  it  possible  the  bullooold  have  oommunioated  thediaeasa  with- 
out having  it  himself? 

0.  O.  A. 
Dr.  D.  E.  Salmon, 

Woikington,  D.  C. 

Dr.  Tmmbower,  who  was  then  in  Arkansas,  was  immediately  notified 
by  telegraph  to  proceed  to  Fulton  and  make  a  thorough  investigation 
of  the  nature  of  the  diHease  affecting  these  cattle.  On  March  2  he  tele- 
graphed from  Fulton  that  an  examination  of  the  animals  confirmed  a 
strong  suspicion  of  pleuro-pneumonia.  One  case  was  then  developing 
and  assuming  the  acute  type.  On  March  5  he  telegraphed  that  con- 
tagious pleuro-pneumonia  among  the  cattle  on  the  farm  was  positively 
ascertained  on  post  mortem  examination.  One  acute  and  seven  chronic 
cases  remained  at  that  time.  On  March  5  Dr.  Trumbower  wrote  that 
9  head  had  died  or  had  been  killed  from  the  asylum  herd  since  the  mid- 
dle of  January  and  previous  to  his  arrival.  On  the  preceding  day  Dr. 
Smith  gave  him  permission  to  destroy  a  cow  which  he  discovered  to  be 
sick  on  the  morning  of  the  3d.  She  had  refiised  to  eat  her  feed  during 
the  night  and  yielded  only  one-half  the  quantity  of  milk.  Her  temper- 
ature was  105.8^,  dullness  over  the  lower  half  of  the  left  lung  on  per- 
cassion.  On  the  2d  he  had  picked  her  out  as  a  chronic  case,  together 
with  seven  others.  She  had  not  been  suspected  of  being  diseased  by 
the  dairymen,  and,  in  fact,  looked  better  on  the  2d  instant  than  many 
of  the  other  cattle  in  which  he  had  failed  to  detect  evidence  of  the 
disease.  On  the  morning  of  the  4th  the  temperature  was  105^;  there 
was  a  slight  moan  and  rapid. effusion  going  on  into  the  chest.  She  was 
killed  in  the  presence  of  Dr.  Smith  and  three  of  bis  assistant  physicians. 
Tbe;ai;i,t9psy  showed  in  the  left  lung  the  typical  lesions  of  the  disease; 
the  marbling  was  very  plain  with  interlobular  exudation,  infarction, 
and  an  organized  lymph  exudate  in  the  thorax.  The  witnesses  were 
thoroughly  convinced  as  to  the  nature  of  Uie  disease.    Dr.  Gbombower 
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had  carefaUy  examined  the  bull  that  was  pnrchaaed  firom  Mr.  Tripp  and 
found  circamscribed  dallness  on  the  left  side  from  the  center  of  the 
lung  with  crepitation  at  the  inferior  part  of  the  chest  on  the  right  side. 
The  herd  comprises  74  head,  including  calves,  yearlings,  bulls,  and 
cows. 

Dr.  Trumbower  urged  the  destruction  of  every  animal  on  the  place  as 
the  only  means  of  promptly  extirpating  the  disease.  On  March  6  two 
other  cows  were  killed  in  the  presence  of  the  board  of  managers  of  tbe 
State  lunatic  asylum  and  of  Professor  Sanborn,  dean  of  the  agricult- 
ural department  of  the  State  University.  'One  of  these  present^  very 
marked  symptoms  of  pleuro-pneumonia  in  the  chronic  stage.  Wlien 
killed  there  were  found  to  be  very  strong  adhesions  of  the  posterior  lobe 
of  the  left  lung  to  the  ribs.  The  whole  surface  lying  against  the  dia- 
phragm was  firmly  attached  to  this  organ,  and  it  was  very  diflBcult  to 
dissect  it  away  without  cutting  into  eitiier  the  lung  or  the  diaphragm. 
A  section  through  the  lung  opened  a  sac  12  inches  in  length  by  6  inches 
wide  in  the  center.  The  contents  were  partly  broken  down,  necrosed 
lung  and  necrosed  lung  tissue  and  the  pus  resulting  from  its  disintegra- 
tion. *0n  March  10  Dr.  Trumbower  wrote  that  he  had  just  made  two 
more  autopsies  to  demonstrate  the  nature  of  the  disease  to  a  special  com- 
mittee- from  the  legislature.  These  were  very  marked  coses  of  pleuro- 
pneumonia, and  convinced  the  committee  of  the  existence  of  the  disease. 
On  the  9th  he  made  an  autopsy  to  demonstrate  the  disease  to  Hon.  K 
D.  Thurmond  of  that  district.  Like  many  others,  Mr.  Thurmond  had 
been  ske^^tical  of  the  nature  of  the  trouble,  but  was  apparently  con- 
vinced after  seeing  this  case.  Of  the  26  milch  cows  remaining  'in  the 
asylum  bam  on  the  10th  not  more  than  5  were  entirely  without  symp- 
toms of  the  plague. 

The  fact  of  the  existence  of  lung  plague  in  the  herd  belonging  to  the 
asylum  having  been  fully  established,  much  uneasiness  was  felt  by  the 
people  of  Gallaway  and  surrounding  counties  lest  it  might  spread  to 
other  herds  and  localities.  That  they  might  have  the  aid  and  assistanoe 
of  the  Government  in  their  efforts  to  suppress  it  the  CommissionQr  of 
Agriculture  was  urgently  requested  to  permit  Dr.  Trumbower  to  remain 
and  superintend  the  necessary  measures  for  its  extirpation.  Senators 
Gockrell  and  Vest  were  also  earnestly  appealed  to,  and  requested  to 
urge  upon  the  Commissioner  the  importance  of  lending  all  the  aid  in  his 
power.  Among  others  who  signed  these  appeals  were  the  following- 
named  citizens  of  Gallaway  Gounty :  Dr.  T.  B.  H.  Smith,  superintend- 
ent and  physician  State  lunatic  asylum ;  Gharles  A.  Bailey,  William 
Harrison,  John  A.  Hockaday,  J.  L.  Erwin,  B.  P.  Bailey,  treasurer  State 
lunatic  asylum ;  F.  Lorenz;  W.  H.  Dawson,  J.  H.  Buchanan,  and  John 
B.  Garter,  members  of  city  council  of  Fulton ;  J.  B.  Snell,  mayor  of 
Fulton:  T.  A.  Baulwave,  city  attorney;  John  McGregor,  councuman; 
W.  L.  JPisher;  J.  G.  Yantis  and  Edwin  Gard,  members  Stat«  lunatic 
asylum  board ;  George  Mclntire,  city  marshal  of  Fulton. 

On  March  19  Dr.  Trumbower  wrote  that  a  new  board  of  asylum 
managers  had  recently  been  appointed,  that  they  had  met  for  the  trans- 
action of  business  on  the  preceding  day,  and  he  had  killed  1  sick  coiT) 
to  demonstrate  the  nature  of  the  disease  to  four  physicians  who  were 
on  the  board.  The  animal  presented  typical  lesions  of  the  disease,  and 
the  board  passed  the  following  preamble  and  resolutions : 

Whereas  a  destraotiTe  dieeMe  is  preyailisff  in  the  herd  of  cattle  belonf^ng  to  Ibe 
inttitntion,  some  16  or  17  head  haying  died  already,  and  as  many  more  showing  lynp* 
toms  of  the  disease :  and 

Whereas  a  United  States  veterinary  stirgeon,  Dr.  M.  R.  Trumbower,  has  been  two 
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or  three  weeks  making  full  and  thorough  examination  of  said  herd,  and  from  these 
inyestieations  and  post  mortem  examinations  f  one  of  which  was  made  in  the  presence 
of  the  Doard)  he  unhesitatingly  pronounces  tne  disease  to  he  the  contagions  pleuro- 
pnenmonia;  and 

Whereas  said  Tmmhower  declares  the  idea  of  qnarantining  an  inefficient  and  uu cer- 
tain remedy  for  the  eyil,  having  heen  tried  and  found  unsuccessful  after  fifteen  or 
eighteen  months'  rieid  enforcement ;  and 
Whereas  the  cattle  interests  of  our  State  demand  the  stamping  out  of  the  di sense: 
Resolvedf  That  the  superintendent  be,  and  is  hereby,  instructed  to  kill  the  entire 
herd  of  cattle  as  soon  as  he  is  in  possession  of  an  opinion  from  the  State  attorney - 
general  that  such  an  order  is  within  the  legal  power  of  this  board,  and  as  soon  as  the 
dia^osis  of  Dr.  Tmmhower  will  have  bMn  confirmed  by  some  other  eminent  au- 
thority. 

Dr.  Hagyard  was  selected  to  confirm  Dr.  Trumbower's  diagnosis.  On 
March  22,  Oapt.  James  H.  Payne,  of  Kansas  Oity  stock-yards,  Mr.  A.  B. 
Matthews,  of  Kansas  Oity,  Mr.  0.  M.  Lackland,  of  Mexico,  Mo.,  accom- 
panied by  Yeterinarians  Adair  and  Dandas,  of  Kansas  Oity.  and  by  Dr. 
Bates,  of  Bates  City,  arrived  at  Fulton  for  the  purpose  of  making  an 
investigation  in  regard  to  the  nature  of  tlie  disease  with  which  the  cattle 
were  affected. 

There  seemed  to  be  still  a  strong  feeling  that  some  mistake  had  been 
made,  and  that  the  malady  was  not  pleuro-pneumonia.  The  veterina- 
rians first  agreed  among  themselves  as  to  the  appearance  which  the 
lungs  should  present  in  case  the  disease  was  pleuro-pneumonia.  They 
then  slaughtered  an  affected  animal  and  all  agreed  that  the  lesions  were 
those  of  this  disease,  and  all  these  parties  were  so  thoroughly  convinced 
that  they  did  not  ask  for  the  slaughter  of  a  second  animal,  which  was 
offered,  if  they  desired  it.  On  the  morning  of  March  22,  the  bull  which 
came  m>m  Illinois  was  killed  in  presence  of  Dr.  Halyard.  The  left 
lung  was  found  adherent  by  fibrous  bands  to  the  pleural  surface  of  the 
spinal  column  and  ribs.  In  the  anterior  lobe  four  smaU  cysts  were  found 
containing  lung  tissue  in  a  state  of  disintegration.  Another  animal  was 
killed  for  examination,  and  in  the  lung  was  found  a  very  large  cyst  en- 
tslosing  necrosed  lung  tissue.  The  lung  of  the  third  cow  contained  a 
somewhat  smaller  cyst,  which  was  evidently  not  of  so  long  standing  as 
in  the  otber  case. 

Djr.  Hagyard  had  no  hesitation  in  declaring  the  disease  pleuro-pneu- 
monia, and  the  other  veterinarians  were  equally  positive. 

On  March  27,  27  animals  of  the  asylum  herd  were  slaughtered  in  the 
presence  of  Dr.  Holcombe,  State  veterinarian  of  Kansas.  There  were 
only  3  of  these  which  did  not  show  some  evidence  of  lung  affection ; 
many  of  them  had  encysted  masses  of  dead  lung.  The  following  day  5 
cows,  14  two-year-old  heifers^  and  13  yearling  heifers  were  slaughtered. 
Many  of  these  presented  evidence  of  the  ravages  of  this  disease.  On 
March  31, 5  cows,  being  all  that  remained  of  the  herd,  were  slaughtered 
in  the  presence  of  the  cattle-owners  of  that  section,  who  held  a  meeting 
that  day  at  Fnlton.  All  these  showed  plain  evidence  of  plenro-pneu- 
monia. 

The  following  telegriim  from  Governor  Marmaduke  and  Congressman 
Bland  needs  no  exx)lauation : 

JxFVBRSON  City,  Mo.,  April  4,  1885. 

Yoar  attention  ig  respectfully  invited  to  the  fact  that  in  the  connty  of  Callaway, 
this  State,  plenro-pnennionia  exists  in  a  dangerous  form,  affecting  several  herds  of 
(Mttle,  and  liable  to  spread  and  ailcct  other  herds  to  the  great  damage  of  the  citizens 
thereof.  It  is,  therefore,  earnestly  requested  that  whatever  power  you  may  have  un- 
der the  laws  of  Congress,  and  particularly  the  act  of  Congress  of  May  29, 1884,  be 
exercised  bv  yon  in  the  manner  contemplated  by  said  act  in  the  sappreasion  of  said 
disease,  and  to  nse  such  appropriation  and  means  as  may  be  anthorued  by  such  aot  In 
this  behall    Immediate  and  yigorous  action  is  requested.   We  hare  visited  the  local- 
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ity  nlTeotedy  and  can  certify  to  the  fkots  above  stated.  Over  one  hnndied  head  of  di»> 
eased  cattle  have  been  killed,  and  In  the  opinion  of  the  yeterinary  snrgeon  (Dr.  Tmn- 
bower),  now  on  the  gronnd  by  authority  of  yonr  Department,  many  others  are  belieyed 
to  be  affected.  The  citizens  of  the  county  are  doing  their  whole  duty  in  contribatiog 
their  money  and  time  in  the  effort  to  stamp  ont  the  disease.  Dr.  Tmmbower  has  giren 
valuable  aid  by  his  skill  and  experience  m  the  detection  and  suppression  of  tbe  (li»- 
ease,  and  any  further  aid  yonr  Department  can  render  in  aid  of  the  efforts  of  tho  peo- 
ple of  the  county  will  be  of  great  value  to  them  and  the  State. 

The  State  authorities  will  use  all  the  limited  powers  given  them  to  co-operate  io 
stamping  out  the  plague. 

JOHN  S.  MABMADUKE. 
B.  P.  BLAND. 
Hon.  Norman  J.  Couian, 

CommUrioner  of  Agrioulture,  TTasliingUmf  D.  C. 

April  5y  Dr.  Trumbowcr  reported  that  18  animals  that  had  been 
grazing  in  a  field  adjoining  the  asylum  grounds  had  been  slaughtered, 
and  that  6  of  these  which  were  examined  after  death  were  plainly 
affected  with  the  disease.  A  rainstorm  prevented  the  examination  of 
the  remaining  12  carcasses.  Other  herds  had  also  been  exposed,  and, 
owing  to  tlie  danger  that  infected  animals  would  be  shipped,  the  follow- 
ing notice  was  sent  to  the  president  of  the  Chicago  and  Alton  Bailroad 
Company: 

Dbpastbcbnt  of  Agbicujltuux, 
ButtBAU  OF  Animal  Industbt, 

WoBhington,  April  6, 18ffi. 

Sib:  Under  section  7  of  the  aot  establiehing  the  Bureau  of  Animal  Indnstry,  it  ii 
my  duty  to  notify  you  that  the  oontagious  pleuro-pneumouia  of  cattle  exiate  at  Fnl- 
ton.  Mo.,  and  in  that  vicinity,  and  that  to  receive  any  cattle  alOTected  with  this  diieaso 
for  ehipment  wiU  render  your  company  liable  to  the  penalty  prescribed  in  said  aoty  a 
copy  of  which  is  iif  closed  for  your  information  and  guidance. 
Very  lespeotfiilly, 

£.  A.  CAB3CAN, 
Acting  CowtmiMiitmer, 
T.  B.  BLAOESTONBy  Esq., 

President  Chicago  and  Alton  Bailroad^  ChicagOf  lU, 

About  this  time  requests  were  made  by  the  superintendent  of  the 
Kansas  City  stock-yards  and  by  stockmen  in  other  sections  of  Missouri 
for  the  appointment  of  local  inspectors  whose  duty  it  should  be  to  ex- 
amine cattle  intended  for  shipment  and  certify  to  their  healthfulAess. 
These  requests  were  occasioned  by  restrictions  placed  upon  the  move- 
ment of  cattle  from  this  State  by  the  authorities  of  other  Western 
States.  On  account  of  the  limited  number  of  employes  which  the  Bu- 
reau is  authorized  to  have  upon  its  roll  at  any  one  time,  it  was  clearly 
impossible  to  station  inspectors  in  the  various  parts  of  the  State  where 
they  were  desired. 

On  April  10,  Dr.  0.  B.  Michener,  of  New  York^  was  directed  by 
telegraph  to  proceed  at  once  to  Fulton,  Mo.,  and  assist  Dr.  Trumbower. 
It  was  hoped  that  by  a  rigid  ^pervision  and  isolation  of  the  cattle  in 
that  vicinity  there  would  be  no  necessity  of  inspectors  at  other  points, 
and  that  neighboring  States  could  be  induced  to  allow  unrestricted 
shipments  of  animals  from  the  counties  that  had  not  been  infected. 

The  condition  of  affairs  on  April  19  is  summarized  in  the  foUowiDg 
communication  from  Dr.  Trumbower,  and  in  the  notice  and  tho  report 
of  the  citizens'  executive  committee  given  below: 

FuLTOKy  Mo.,  AprU  19, 188S. 

Sib  :  One  hnndred  and  thirty-nine  head  of  cattle,  including  the  a^lum  herd,  lia^* 
been  kiUed.  About  300  more,  which  are  now  known  to  have  been  direotly  ezpoaad, 
should  bo  killod.    Faua  600  to  800  othexi,  whioh  have  h^d  opportimitiM  m  tf- 
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posnre,  lemain ;  they  have  not  yet  been  examined.    All  the  money  raiBed  for  the 
purchase  of  infected  herds  has  been  expended. 

We  are  still  sangnine  of  snccess.    Two  conditions  exist  which  are  favorable,  viz., 
the  slow  extension  of  the  disease,  considering  the  opportunities  afforded ;  the  evidently 
mild  and  sabacnte  pr  chronic  type  of  the  outbreak. 
Tours  truly, 

M.  B.  TRUB«rBO\VER, 

Vetarinary  JnspeoUnr, 

Dr.  D.  £.  Salmon, 

Chief  of  Bureau  of  Animal  Induttry, 

The  following  is  the  appeal  issued  by  the  citizens'  executive  commit- 
tee: 

To  the  people  of  Callaway  County: 

It  is  a  well-established  fact  that  contagious  pleuro-pnenmonia  is  now  prevailing  to 
an  alarming  extent  in  this  county.  The  executive  committee  have  already  discovered 
that  nearly  1,000  head  of  cattle  m  this  county  alone  have  been  exposed  to  the  disease. 

It  is  known  that  at  least  sixty  different  persons,  scattered  over  the  county,  have 
had  their  cattle  exposed,  and  how  mnch  further  it  may  have  extended  it  is  impossible 
to  say  until  further  examination  is  made.  Every  day's  work  of  the  committee  in- 
creases the  nimiber  of  exposures.  Nor  are  the  contaminated  herds  confined  to  Fulton 
and  immediate  vicinity.  The  farther  from  Fulton  the  greater  the  number  of  exposed 
head. 

The  disease  can  and  must  be  stamped  out  at  any  cost.  There  is  no  time  now  to  wait 
to  see  what  your  neighbor  will  do.  Business  in  our  county  is  dead.  Our  cattle  are 
quarantined  in  the  county.  How  long  shall  this  stagnation  or  businees  remain? 
When  will  you  be  able  to  ship  your  ciutle  to  market  f  There  is  but  one  answer : 
Whenever  you  can  say  to  the  world  pleuro-pneumonia  no  longer  exists.  What  class 
of  men  will  this  disease  most  affect  f  There  is  but  one  answer :  The  men  who  own 
the  neatest  number  of  cattle.  Why  stop  to  argue  the  t^uestion  that  our  merchants, 
OUT  doctors,  our  lawyers,  our  smiths,  and  other  mechanics  are  as  much  affected  as  the 
cattlemen  f  Ton  know  the  cattlemen  are  vitally  interested,  and  to  the  cattlemen 
we  appeal  to  take  steps  to  protect  themselves. 

It  IS  useless,  it  is  suicidal,  for  the  people  of  Callaway  to  remain  idle  and  expect 
other  counties  to  do  for  them  what  they  will  not  do  for  themselves.  Whenever  our 
people  will  show  to  the  world  that  they  realize  the  importance  of  this  calamity  by 
putting  up  money  to  suppress  it,  then  will  the  other  counties  come  to  your  help,  and 
not  till  then.  Callaway  County  has  over  $1,000,000  worth  of  cattle,  nearly  every  dol- 
lar of  which  is  liable  to  be  lost.  If  your  dwelling-house,  worth  $1,000,  was  on  fire 
would  you  not  give  $100  to  save  it  f  How  much  nave  the  people  given  to  save  the 
$1,000,000  exposed  f    Not  $3,000 ;  not  one-third  of  1  per  cent.  I 

Will  you  see  your  house  burn  to  the  ground  because  your  neighbor  won't  come  and 
help  you  put  out  the  fire  f  That  is  what  the  cattlemen,  the  ousiness  men,  all  the 
men  of  the  countv  are  doing — waiting  for  their  neighbors  to  save  their  property. 
'<  But/'  you  say,  **  why  don't  the  governor  call  the  legislature  together  ana  get  the 
State  to  help  usf  "  Is  the  State  more  interested  in  saving  vour  property  than  you 
are  f  No  one  has  a  right  to  ask  for  help  until  he  has  trie<l  to  nelp  himself.  If  Calla- 
way County  will  subscribe  $15,000  to  stamp  out  pleuro-pneumonia,  we  have  no  doubt 
but  an  equal  amount  will  be  furnished  outside  the  county.  One  man  in  Kansas  City 
has  already  offered  to  give  one-tenth  of  the  whole  cost,  not  exceeding  $50,000. 

What  will  you  do  T  Go  to  work,  every  man  of  you.  See  your  neighbor;  get  him 
to  subscribe  something. 

In  order  to  secure  concert  of  action  and  to  effect  a  more  thorough  organisation  and 
to  devise  plans  for  raising  money,  we  hereby  call  upon  the  tax-payers  of  Callaway 
County,  the  cattlemen,  the  mulemen,  the  mechanics,  the  merchants,  the  doctors,  the 
lawyers,  and  every  other  class  or  profession  to  meet  at  Fulton  on  Saturday,  April  25, 
1885.  Come  one,  come  all  I  Come  to  do  something!  If  you  will  come  in  the  right 
spirit,  our  word  for  it,  in  thirty  days  every  cow  in  the  county  that  has  been  exposed 
to  plauro-pneomonia  will  be  in  her  grave.    Ask  your  neighl>or  to  come. 

J.  D.  HENDERSON,  County  Clerk, 
N.  D.  THURMOND,  Representative, 
JOHN  A.  MOORE,  Treasurer, 

Finance  Committee  for  Callaway  County, 
C.  A.  BAILEY, 
'  JOHN  U  ERWIN, 

filSERA  THRELKELD. 
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The  same  committee  addressed  the  following  commnnicatioii  to  the 
governor : 

PROGRESS  OF  PLBURO-PNSUMONIA. 

To  his  excellency  John  S.  Marmaduke, 

Governor  of  Missouri : 

The  undersigned  esecntive  committee,  appointed  March  31,  at  a  meeting  of  catlie- 
mcu  in  Fnlton,  to  take  steps  to  suppress  the  disease  of  plearo-pQeumonia  among  the 
cattle  of  Callaway  County,  suhmit  the  foUowin^  statement  of  faots,  showing  the  ex- 
tent of  the  disease  and  the  rapidity  with  which  it  is  spreading :  The  disease,  so  far  as 
iuyestigated,  has  been  found  to  have  originated  with  the  asyluin  cattle.  The  aaylim 
bought  a  bull  last  July  of  Mr.  Tripp,  near  Peoria,  IlL  This  buUran  with  the  asylum 
licrd  of  about  85  cattle  until  the  herd  was  slaughtered  in  March.  Of  the  85  asjlnin 
cattle  killed,  all  except  9  were  found  to  bo  diseased,  some  slightly  and  others  indicat- 
ing that  the  disease  was  of  several  months'  duration.  The  spread  of  the  disease  ODi- 
side  of  the  asylum  herd  can  be  traced  almost  entirely  to  cattle  formerly  owuedby 
Isaac  Owen  and  John  Lawtiier,  each  of  whose  farms  adjoins  the  asylum  lands  on  the 
east,  there  being  only  a  fence  between  the  asylum  pastures  and  these  farms. 

Mr.  Owen  owned  S8  head  of  cattle  since  the  appearance  of  the  disease  at  the  asy- 
lum, or,  rather,  since  the  Illinois  bull  was  brought  there.  Of  these  he  sold  to  W.  F. 
Nesbit,  3  miles  south  of  Pulton,  4  head,  which  were  placed  with  14  other  cattle  of 
Mr.  Nesbit's.  The  4  head  have  been  all  killed,  and  three  of  them  found  to  be  afieotcd 
with  the  disease.  There  has  been  no  chance,  as  far  as  we  can  learn,  for  the  diaeaie 
to  spread  to  other  cattle  from  Nesbit's  herd,  except  to  the  cattle  on  county  (ana. 
Nesbit's  cattle  at  one  time  were  on  a  farm  adjoining  the  county  fann,  which  hss  18 
head. 

Mr.  Owen  sold  to  Mr.  Gallagher.  8  miles  east  of  Fulton,  3  head  which  were  plsoed 
with  12  others  of  GaUagher's  cattle.  The  3  purchased  of  Mr.  Owen  were  examised 
and  found  diseased.    AU  of  Gallagher's  15  head  have  been  killed. 

The  following  cattle  have  been  exposed  to  Gallagher's,  all  in  the  immediate  neigli- 
borhood :  Frank  Smith,  5  head ;  Christonher,  2  head ;  wiUis  Dearinjg,  number  not 
known ;  Calicote,  2  head ;  James  B.  Smitn.  2  head;  GloTcr,  1  head ;  QiiZTStt,  6  head; 
Lawrence,  7  head:  Sigman,  8  head.  Mr.  Lawrence's  cattle  have  been  running  out, 
and  we  cannot  tell  how  many  they  may  have  come  in  contact  with.  Nor  is  It  ^ 
known  that  any  cattle  that  hay  a  been  exposed  to  Gallagher's  haye  the  disease,  as  it  is 
yet  too  early  to  tell. 

Mr.  Owen  sold  to  Jack  Muir,  5  miles  north  of  Fulton,  3  head,  which  were  put  with 
11  head  of  Muir's  cattle,  14  head  of  Cook  A,  Houf 's.  and  7  head  of  L  H.  Dnnham'a. 
The  3  purchased  of  Owen  were  killed  and  all  found  diseased.  The  rest  of  Owen's  herd, 
18  in  number,  have  been  kiUed,  and  of  6  examined  after  they  were  killed,  all  wen 
diseased. 

Mr.  Ballingor,  a  neighbor  of  Mr.  Owen,  had  2  cows  that  were  with  Mr.  Owen^i  cat* 
tie  about  Christmas.  They  have  been  examined,  but  there  could  be  fonnd  no  indica- 
tions of  the  disease  yet. 

J.  L.  Erwln  bought  a  cow  of  Mr.  Owen  September  1;  she  was  placed  with  Irwifi'i 
herd  of  about  140,  was  killed  some  time  since  and  found  not  diseased. 

I.  H.  Dunham's  farm  adjoins  Mr.  Owen  on  the  east.  Mr.  Dunham  had  13  head  ex- 
posed to  the  Owen's  herd,  and  5  of  Mr.  Dunham's  cattle  haye,  uiK>n examination,  been 
found  diseased. 

Frank  Massey  has  2  cows  and  Louis  Stambaugh  4  head  that  haye  been  exposed  to 
the  Dunham  cattle.  Mosby,  Wills  &  Berry  haye  13  head  exposed  to  Dunham's  sad 
2  diseased.  Monroe  White  lias  1  cow  that  has  been  running  with  Mr.  Owen's  cat- 
tle. Mr.  Freiberger  10  or  12  head  that  haye  been  running  with  Mr.  White's  cattle. 
Louis  Baker  has  16  head  that  haye  been  running  with  Freiberger's. 

The  aboye  gives  the  number  fonnd  to  be  diseased  and  exposed  to  the  disease  through 
Mr.  Owen's  herd. 

John  Lawther  was  trading  exteusiyoly  in  cattle  last  fall  and  summer,  and  also  dur- 
ing the  winter.  Yet  it  is  not  known  how  many  cattle  he  had  on  his  place  that  have 
been  exposed  to  the  asylum  herd.  He  sold  a  cow  to  Mr.  Gross,  in  Fulton,  probably  iu 
February  or  March.  This  cow  was  examined  by  Dr.  Trumbower  and  he  pronoonced 
her  diseased.  She  was  killed  and  found  diseased.  While  Mr.  Gross  had  ner  she  was 
in  a  lot  adjoining  a  lot  which  W.  B.  Tucker  kept  several  head  in.  The  town  cows  nm- 
uing  on  the  streets  could  also  come  in  contact  with  her. 

^,  Lawther  sold  1  cow  to  Mr.  Herckenrath,  in  Fulton.  So  far  no  indicatieitf  o^ 
disease.  He  also  sold  1  cow  to  J.  L.  Erwin,  1  mile  north  of  Fulton,  on  Fetiruary  3. 
She  was  examined  by  Dr.  Trumbower  on  the  14th  instant  and  prononnoed  dlaeaasd. 
She  was  killed  on  the  17th  and  found  badly  diseased.  This  oow  was  with  Mr.  Erwin'i 
herd  of  about  140,  mostly  milch  cows. 

The  cow  bought  of  Lawther  had  a  young  calf  which  Mr.  Erwin  placed  withhisown 
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oalveSi  519  of  which  were  sold  to  Jerry  Hnir  on  March  4.  Mnir  sold  the  Erwin  calves 
to  Tyler. 

Mr.  Lawther  sold  to  Cook  &.  Honf,  5  miles  north  of  Fulton,  14  head,  which  were 
pat  with  their  other  cattle,  50  or  60  in  nnmher.  They  sold  some  of  the  Lawther  cat- 
tle to  the  asylnm  for  beef.  Several  were  shipped  to  Saint  Louis,  1  sold  to  George 
Craig  in  the  neighborhood,  2  to  Jerry  Muir,  also  in  the  sameneifichborhood.  The  one 
sold  to  Craig  has  been  killed  and  found  diseased,  and  15  head  still  in  Cook  &  Houf 'a 
possession  that  were  exposed  have  been  condemned  and  will  be  killed.  The  one  sold 
to  George  Craig  came  in  contact  with  4  others  and  was  in  a  field  adjoining  40  others. 
Cook  &  Houf  sold  1  of  the  Lawther  cows  to  George  Gilmore,  7  miles  north  of  Fulton. 

Lawther  sold  42  head  to  Davis  &,  Co.,  which  were  wintered  since  January  on  T.  R. 
Sb  W.  T.  Brooks's  farm,  7  miles  west  of  Fulton.  J.  B.  Baker,  12  miles  northwest  of 
Fulton,  bought  25  head  of  these  cattle.  Lawther  also  sold  to  Stephen  Pngh,  5  mileii 
northeast  of  Fulton,  about  January  1, 12  head,  now  on  Pugh's  fana  with  about  20 
others. 

Lawther  sold  to  Hood,  in  Audrain  County,  16  head.  Hood  lives  south  of  Mexico. 
Lawther  says  the  Hood  cattle  had  the  same  chance  to  contract  the  disease  as  others 
of  his  cattle  that  had  been  found  diseased. 

Petrie  adjoins  the  asylnm.    He  had  8  head  killed,  and  aU  were  found  diseaeed. 

Shadrick  adjoins  Petrie,  has  1  cow,  been  examined,  but  no  disease  discovered  as 
yet. 

Kirk  adjoins  Petrie,  has  5  head,  but  no  indications  of  disease. 

Debo  aojoins  the  asylnm,  and  has  2  cows ;  examined,  and  1  found  diseased. 

Yelte  adjoins  the  asylum  and  Debo's  place.    Has  6  head :  1  found  diseased. 

James  wood  has  1  cow  that  had  access  to  the  pasture  where  the  Dlinois  bull  was 
kept,  and  was  bred  to  this  bull.    Examined,  but  no  indicatious  of  disease  found. 

Henry  Nichols  has  1  cow  pastured  in  lot  adjoining  the  Illinois  bull  lot.  Examined 
and  no  trace  of  disease  found. 

Jeff.  Williamson  has  18  head  pastured  in  lot  adjoining  the  asylum  pasture.  Exam- 
ined and  indications  of  disease  found.  Mr.  Williamson  sold  to  T.  D.  Brooks  last 
fiUl  3  calves.    Brooks  lives  17  miles  southwest  of  Fulton. 

Milton  Finley  has  1  cow;  ran  on  commons  and  was  exposed  to  the  Hlinoia  bull. 
Not  examined. 

Mrs.  Bush,  1  cow  exposed  as  above.    Not  examined. 

Dick  Davis,  south  of  Fulton,  had  a  steer  that  Jumped  in  with  asylum  herd ;  now 
with  W.  F.  Nesbit's  herd. 

W.  B.  Tucker,  in  Fulton,  has  6  head  that  have  been  with  asylnm  cattle. 

Henry  Kibby,  1  cow  running  on  commons  about  town,  supposed  for  some  time  to 
have  been  diseased.  Killed  a  few  days  since  and  founa  to  have  been  diseased,  and 
preaented  a  case  of  recovery. 

£.  M.  Hemdon,  in  Fulton,  had  1  cow  bred  to  the  old  asylum  bull  six  or  seven 
months  since.  Killed  and  badly  diseased.  This  cow  was  taken  to  fiirm,  2  miles 
north  of  Fulton,  and  ran  in  a  field  to  herself.  Fisher's  cattle  acroes  the  public  road 
from  her.    Cattle  running  out  may  have  been  exposed  to  her. 

Jesse  Darby,  12  miles  west  of  Fulton,  bought  2  or  3  calves  from  the  asylum  last 
fim ;  no  examination  made  yet. 

Dr.  McSohooler,  5  miles  north  of  Jefferson  City,  bought  bull  calf  from  asylum  last 
NoTember.    Calf  died  March  1  with  symptoms  indicatmg  the  disease. 

John  Brown,  of  Audrain,  bought  on  tne  2d  of  March,  at  Fxdton  stock  sales,  about 
20  head  of  cattle,  sold  by  Hyten  Bros.,  who  lived  10  miles  southwest  of  Fulton. 
They  were  taken  to  Brown's  farm  in  Audrain.  It  is  not  known  that  they  had  any 
chanoe  to  contract  the  disease.  The  only  circumstance  connected  with  this  herd  is 
the  faot  that  they  were  in  Fulton,  where  it  is  known  that  the  disease  does  exist,  but 
it  is  not  known  that  they  came  in  contact  with  diseased  animals. 

J.  N.  DuttoD,  of  Readsville,  16  miles  east  of  Fulton,  and  only  2  or  3  miles  from 
Montgomery  County  line,  bought  5  head  from  Jeny  Muir  and  placed  them  with  9 
of  his  other  cattle  on  his  farm.  It  is  claimed  that  these  cattle  have  never  been  ex- 
posed.   We  do  not  know. 

Joe  Holmes,  7  milea  south  of  Fulton,  bought  a  calf  of  Hugget,  at  asylum.  Cow 
since  died  with  strong  probability  that  she  had  disease. 

J.  W.  Roberts,  5  miles  northeast  of  Fulton,  bought  4  head  from  Jack  Muir  on 
March  1,  and  placed  them  with  his  other  cattle. 

Benjamin  Scroggins,  south  of  town,  has  1  cow  that  ran  out  and  was  exposed  to 
the  Illinois  bull  last  fall. 


Erwin 

by  the  managers. 

These  are  m  Fulton,  as  shown  by  the  assessmeut,  198  head  of  oows ;  38  of  them  have 
been  examined  by  Dr.  Tnunbo wer,  and  4  out  of  the  38  were  found  diseaeed.    These 
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animals  have  been  ranning  at  large  during  the  whole  winter,  and  it  is  impoanbleto 
say  how  many  others  they  may  have  infected. 

There  have  been  stock  sales  in  Fnlton  on  the  first  Monday  In  each  month  for  aer- 
oral  years  past.  Od  some  days  probably  200  or  300  head  of  cattle  were  sold,  and  ear- 
ned to  different  and  remote  parts  of  the  oonnty,  and  many  of  them  to  adjoining 
counties.  We  cannot  tell  whether  the  disease  was  talLcn  with  them  or  not;  we  nm- 
ply  give  the  possibilities. 

The  committee  finds  at  least  fifty  to  sixty  persons  who  have  had  their  oattle  ex- 
posed, not  counting  the  individual  exposures  in  Fulton.  Some  of  these  have  only 
from  1  to  6  head.  Others  own  from  10  to  50  head.  We  find  to  date  about  1,000  csttla 
have  been  exposed  directly  or  indirectly,  and  our  work  of  discovery  is  not  yet  com- 
plete. We  snail  continue  our  investiffations,  and  hope  in  another  week  to  makes 
much  fuller  and  more  accurate  report  than  this. 

WHAT  SHALL  BS  DONSf 

We  have  had  no  trouble  to  induce  parties  to  have  their  cattle  killed  when  we  had 
the  money  to  pay  for  them.  But  our  means  have  been  very  limited.  So  far  all  the 
money  at  our  disposal  was  the  amount  raised  at  our  first  meeting — about  $2,600,  witii 
only  about  $1,400  paid  in.  It  is  our  object  now  to  ascertain  the  extent  of  expc^area. 
so  as  to  estimate  tbe  probable  amount  necessary  to  suppress  the  disease.  We  shall 
do  all  in  our  power  to  suppress  the  disease,  but  if  a  stronger  power  than  individoal 
efibrt  does  not  Interpoee,  how  long  will  it  remain  suppressed  T 

The  stables  and  pastures  where  the  diseased  animals  have  been  running  should  be 
quarantined,  as  it  were,  for  a  year.  There  ought  to  be  some  law  that  will  compel  the 
owners  of  such  stables  and  pastures  not  to  allow  oattle  to  be  put  in  them  for  at  least 
a  year. 

The  county  finance  committee  appointed  by  the  State  finance  committee,  of  which 
you  are  chairman,  has  called  a  meeting  of  the  oituens  of  this  county  to  meet  at  Fnl- 
ton on  the  25th  for  the  purpose  of  raising  money.  What  the  outcome  will  be  we  can- 
not tell. 

The  spread  of  the  disease  is  simply  appalling.  It  can  be  more  easily  suppressed  than 
hereafter.  If  it  is  not  suppressed  who  will  be  responsible  f  Let  our  State  authorities 
answer. 

Believing  that  you,  as  the  chief  executive  of  the  State,  are  fully  alive  to  the  great 
interest  at  stake,  and  that  you  feel  the  great  responsibility,  and  will  do  all  yon  can 
to  deliver  the  people  from  the  effects  of  this  sad  calamity,  we  remain, 
Respectfully,  your  most  obedient  servants, 

C.  A.  BAILEY, 
J.  L.  ERWIN, 
SISERA  THRELKELD, 

MxeouHve  Committee, 

Fulton,  ApHl  20, 1885. 

In  answer  to  a  tele^am  Dr.  Trurabower  telegraphed,  on  April  18, 
that  cattle  were  being  driven  out  of  Callaw.iy  and  shipped  in  adjoining 
connties,  and  that  railroad  agents  in  this  (Callaway)  Oonnty,  outside  of 
Fulton,  received  cattle  for  shipment.  The  following  notice  was  there- 
fore sent  to  the  vice-president  of  the  Missouri  Pacific  Railroad,  and  a 
similar  one  to  the  president  of  the  Chicago  and  Alton  and  to  the  gen* 
eral  manager  of  the  St.  Louis  and  Pacific  Bailroad : 

DEFABTMENT  of  AGRICCIiTURIC, 

Bureau  of  Animal  Industry, 

}Va4hingUm,  April  20,  ISRTi. 

Sir:  I  have  Just  heen  informed  hy  Drs.  Michener  and  Trumbower,  inspectxire  of  the 
Bnrean  of  Animal  Industry,  that  cattle  which  may  have  been  exposed  to  plenro-pneQ- 
monia  are  being  shipped  by  rail  from  various  stations  in  Callaway  County*  Mi8:ioori, 
and  alKo  being  driven  for  shipment  to  stations  in  the  adjoining  counties  of  Andxaio, 
Boone,  Montgomery,  Cole,  and  Osage, 

lu  tliis  connection  I  would  call  your  attention  to  sections  G  and  7  of  the  act  estab- 
lishing the  Bureau  of  Animal  Industry,  which  provides  a  penalty  for  receiving  afftvted 
animals  for  shipment.  Considering  the  great  danger  to  the  whole  oattle  industry  of 
the  country  from  this  disease,  will  you  not  prohibit  shipments  of  cattle  from  stationt 
in  the  counties  above  named,  except  when  accompanied  by  certificatea  -of  bealA 
from onr inspectors f    Answer.  ,  .«7;m)    • 

NORMAN  J.  COLMAN, 
CommiMianer  of  AgricidiMn, 

R.  S.  Hayes,  Esq., 

Fir9t  Fi09-Pr€9ideni  Miaeouri  JPaoifio  JS^Uroad,  Saint  LowU^  Mo. 
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So  many  animals  had  been  exposed  to  the  contagion,  and  there  was 
Bach  imminent  danger  of  the  infection  of  other  States,  and  even  of  the 
ranges  of  the  Territories,  while  the  restrictions  on  interstate  commerce 
promised  to  become  a  sonrce  of  even  greater  loss,  it  was  deemed  very 
desirable  from  a  national  point  of  view  to  nse  every  possible  means  of 
stamping  oat  the  disease  at  once  and  thoroughly.  On  consideration  it 
appeared  that  the  animal  industry  law  might  be  so  construed  as  to 
allow  the  use  of  the  unexpended  part  of  the  appropriation  for  the  slaugh- 
ter of  diseased  or  exposed  animals,  providing  this  was  considered  as  an 
act  of  disinfection.  Accordingly  a  letter  of  inquiry  was  addressed  to 
the  Attorney-General  of  the  United  States  as  follows: 

DxPARTMsirr  of  Aoricultxtbje, 
BuRKAU  OF  Animal  Ikdustrt, 
Waehington,  D,  C,  April  1«$,  1885. 

Sib  :  I  desire  to  call  yonr  attention  to  the  act  establishing  the  Bureau  of  Animal 
Industry,  approved  May  29,  1884,  and  to  ask  ^our  opinion  as  to  the  proper  construc- 
tion to  be  given  the  words  *'  and  in  sncb  disinfection  and  quarantine  measures  as  may 
be  necessary  to  prevent  the  sjiroad  of  the  disease  from  one  State  or  Territory  into 
another/'  which  may  be  found  Just  preceding  the  close  of  the  third  section.  The  law 
was  the  result  of  a  demand  for  a  measure  for  the  suppression  of  the  contagious  pleuro- 
pneumonia of  cattle,  and  while  other  infectious  ana  contagious  diseases  of  domestic 
animals  were  included  among  those  to  be  investigated  and  suppressed,  that  of  con- 
tagious pleuro-pnenmonia  was  regarded  as  of  paramount  importance.  As  this  diseaae 
is  incurable,  and  the  only  way  of  suppressing  it  is  by  the  slaughter  of  diseased  and 
infected  animals,  I  desire  to  know  if,  in  the  sense  in  wHich  the  word  '*  disinfection  ^ 
is  used  in  the  law,  I  am  not  authorized  to  purchase  diseased  and  infected  animals  for 
thepurpoee  of  slaughter,  i.  0.^  '' disinfection."    ' 

The  veterinary  profession  the  world  over  unites  in  reoommendine  the  alanghter  of 
animals  affected  with  pleuro-pneumonia  as  the  most  essential,  in  utct  the  indispen- 
sable, measure  of  disinfection  for  this  disease,  and  this  view  is  now  accepted  and 
acted  upon  b^  the  leading  nations  of  Europe,  Including  Great  Britain,  Gexmanyi 
Holland,  Belgium,  Switzerland  and  France. 

An  early  reply  is  requested. 
Very  respectfully, 

NORMAN  J.  COLMAN, 

CommUtionar, 

H6n«  A.  H.  GARLA2n>, 
AUomey-  Oenerdi, 

The  reply  to  this  letter  is  given  below : 

DSPARTMEKT  OF  JUSTICS, 

WashingUm,  AprU  21,  1886. 

Sir:  Yours  of  the  18th  instant  calls  attention  to  the  act  of  1884,  chapter  60,  en- 
titled, "  To  provide  means  for  the  suppression  and  extirpation  of  pleuro-pneumonia." 
&c.,  and,  referring  particularly  to  words  giving  you  power  to  ezpena  money  "  in 
such  disinfection  and  quarantine  measures  as  may  be  necessary  to  prevent  the  spread 
of  disease  from  one  State  or  Territory  into  another,"  asks  whether  bv  these  words  yon 
are  not  "  authorized  to  purchase  diseased  and  infected  animals  for  the  purpose  of 
slaughter  i.  e..  dlHlnfection." 

At  the  same  time  you  state  that  the  destruction  of  animals  infected  with  pleuro- 
pnenmonia  Is  recognized  by  exports  as  the  only  way  of  putting  a  stop  to  the  spread 
of  that  disease. 

ConcediMg  that  this  opinion  exists  and  is  weU  founded,  I  nevertheless  think  that 
the  statute  In  question  does  not  confer  power  to  purchase  and  slaughter  such  animals. 

You  will  observe  that  the  statute  malces  distinction  betwixt  the  District  of  Colum- 
bia and  other  parts  of  the  country,  as  regards  the  duties  which  it  assigns  to  United 
States  officials.  In  the  former  case  onlv  are  such  offlcials  expressly  directed  "  to  re- 
quire the  destruction  of  infected  animals."  The  officials  so  empowered  are  not  even 
in  that  case  such  as  belong  to  the  Department  of  Agriculture.  They  are  Commis- 
srouer^of  the  District;  or  in  other  words  the  local  authorities,  such  as  answer  to  the 
executive. authorities  of  the  States.  For  the  destruction  of  infected  animals  within 
this  District,  therefore,  a  co-operation  is  provi<led  between  its  legislature  (viz,,  Con- 

S-ess,  the  statute  in  question  affording  such  co-operation),  and  the  local  executive. 
y  understanding  is,  that  the  same  co-operation  is  intended  also  where  such  animals 
are  to  be  destroyed  olsewhore.    And  I  add  that  inasmuch  as  Congress  has  not  pro- 
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Tided  for  <' purchase"  of  those  animals  within  the  District,  I  presume  the  moieth&t 
it  does  not  intend  the  appropriation  contained  in  the  act  so  to  be  applied  anywhere. 
The  diseased  animal,  as  in  ordinary  cases,  perlt  buo  domino,  the  hastening  of  nich 
event  upon  public  grounds,  being,  to  all  appearance,  supposed  by  Congress  to  affoid 
no  ground  for  setting  up  a  market  for  such  animal,  wherein  the  public  is  to  be  par- 
chaser. 

The  act  in  question  being,  as  probably  was  anticipated,  the  first  of  a  series  cpon 
that  subject,  is  consequently  somewhat  general  and  merely  tentative  in  its  proviaiou; 
as,  for  instance,  was  the  case  in  analogous  recent  legislation  establishing  a  National 
Board  of  Health.  As  the  results  of  experience  and  observation  accumulate  npon 
the  topic  of  which  you  speak,  no  doubt  more  definite  legislation  is  intended. 

Section  3,  to  which  you  refer,  authorizes  the  regulations  by  the  Commissioner  of 
Agriculture,  and  supposes  that  these  may  be  adopted  by  State  executive  anthoritiee; 
or,  as  an  alternative,  supposes  regulations  by  State  executive  authorities  which  in 
turn  it  empowers  the  Commissioner  to  adopt.  In  either  case  df  course  such  State 
executive  action  is  to  be  authorized  by  competent  State  lenslation.  The  section  then 
proceeds  to  suppose  a  time  for  action  to  arrive,  and  to  oe  notified  by  some  proper 
State  authority  to  the  Commissioner.  And  thereupon  the  Commissioner  is  author* 
ized,  as  you  quote,  to  spend  money  for  the  quarantme  action  required  by  the  partio- 
ular  exig^ency. 

There  is^  however,  as  I  repeat,  no  provisions  for  purchasing  the  dioeaaed  animals. 
The  question,  at  whose  loss  any  uecessarv  destruction  of  these  may  be,  ia  not  a  quea- 
tion  of  quarantine,  and  the  powers  of  the  Commissioner  are  incident  to  quarantine 
only;  it  oeing  important,  of  course,  that  for  the  purpose  of  oxeoutlng  these  he  shall 
have  acquired  information  and  oome  to  conclusions  in  the  way  indioated  by  leotionS. 
Very  respectftilly, 

A.  H,  OABLAKD, 
Attomejf-G^iard. 

The  CoMMissiomER  of  Aorigultubb. 

A  similax  letter  to  that  of  the  Gommissioner  of  the  18th  of  April  to 
the  Attorney-General  was  forwarded  to  the  First  OomptroUdr  of  tiie 
Treasury,  and  was  promptly  replied  to  as  follows : 

TBXABi7RT  DEPARmxnT, 

First  Comptroixbr's  Omcs, 
Woikington,  2).  C,  ApHl  dl,  1865. 

Sir  :  In  reply  to  your  request  asking  my  construction  of  the  aot  of  May  29, 18BI, 
"for  the  establishment  of  a  Bureau  of  Animal  Industry,"  and  especially  that  portion 
of  the  same  giving  ^ou  the  authority  to  expend  the  amount  appropriated  as  is  em- 
braced  in  the  following  words,  ''And  in  such  disinfection  and  quarantine  measures  as 
may  be  necessary  to  prevent  tJie  spread  of  the  disease  from  one  State  or  Territory 
into  another,  "  I  have  to'state: 

The  power  given  to  the  Commissioner  by  said  aot  seems  to  be  broad  and  unlimited 
as  to  the  means  to  be  used  by  him  to  carr^  out  said  disinfection  and  quitfantine,  and 
it  is  my  opinion  that  he  can  cause  such  investigation  to  be  made  in  regard  to  tlie 
matters  mentioned  in  said  act  as  he  may  deem  proper,  and  then  use  such  means  as  he 
deems  best  to  carrv  out  the  objects  and  purposes  of  the  same.  If  he  regards  the 
slaughter  of  the  intected  animals  necessary  to  oarry  out  such  objects  and  purposes  be 
mav  do  so,  but  he  cannot  expend  any  more  than  the  amount  appropriated  under  any 
state  of  the  case.  He  must  keep  himself  within  the  limits  of  saia  appropriation  in 
carrying  out  said  aot. 
"V^ry  respectfully, 

H.  J.  DUBHAM, 

Comptroller. 

Hon.  N0RMA17  J.  COLMAN, 

Commi9$ioner  of  Agriculture,  % 

On  the  28d  day  of  the  same  month  the  following  additional  letterwas 
received  fh>m  the  First  Comptroller : 

Treasury  Dxfartmrrt, 
First  Comptrollxr's  Officx, 
WaehingUm,  D.  C,  April  ^,  169^ 

Sir  :  I  have  just  received  a  note  from  the  Attorney-General  stating  that  he  ksd 
written  you  an  opinion  as  to  your  powers  under  the  pleuro-pneumonia  aot  advene  to 
the  one  that  I  had  given  you. 

In  that  note  he  rmiB  to  the  unot&ovokL  \iL\«t^v«w  he  and  I  had,  but  he  condodcs, 
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upon  A  more  thorough  examination  of  the  whole  case,  that  perhaps  the  off-hand  opin- 
ion he  gave  me  was  inoorreot. 

I  am  still  of  the  same  opinion  as  I  was  when  writing  to  yon,  bnt  perhaps  for  greater 
caution  you  had  better  aot  upon  the  opinion  given  by  him,  as  he  is  a  higher  officer  of 
the  Government  than  mysel£ 

I  deem  this  explanation  neioessary  to  both  the  Attorney-General  and  myself,  an  1 
Haid  to  yon  that  1  had  consulted  him  privately  about  the  matter,  and  that  is  the  reu- 
tarn  why  he  addresses  me  as  he  has  done  to-day,  to- wit,  that  he  hod  changed  his  mind 
upon  a  more  thorough  investigation  of  the  whole  act. 
Very  respectfully, 

U.  J.  DURHAM, 

Comptrolkr, 

Hon.  NOBMAlf  J.  COLMAK, 

CommiiHoner  of  Agriculture, 

On  the  receipt  of  the  Comptroller's  letter  of  April  21,  rules  and  reg- 
ulations for  the  extermination  of  the  infected  herds  in  co-operation  with 
the  State  authorities  were  telegraphed  to  Governor  Mannaduke  and 
were  accepted  by  him.  The  opinion  of  the  Attomej-Creneral  and  the 
second  letter  of  the  Comptroller,  however,  made  it  necessary  to  witib- 
draw  such  of  the  regulations  as  made  it  obligatory  for  the  Department 
to  pay  for  slaughtered  animals. 

To  guard  against  the  shipment  of  infected  cattle  the  following  notice 
was  inserted  in  the  newspapers  published  in  the  locality  where  the  dis- 
ease existed : 

KOnCK    IN    REGARD    TO    CONTAGIOUS    PUEURO-PNBUMOKIA    TS    CALXAWAT  COUNTT, 

Missoina. 

DsPABTlfSirT  OF  AORICITLTUBX, 

BuRXAU  or  AmuAL  Ikdustbt, 
ffashington,  D,  C,  April  20, 1885. 

In  aocordanoe  with  section  7  of  an  act  tetablishing  the  Barean  of  Animal  Industry, 
I  hareby  give  notice  that  contagions  pleuro-pnenmonia  exists  among  certain  herds  of 
cattle  in  Callaway  County,  Missoori.  Having  been  informed  that  i)artles  are  diiying 
and  flipping  cattle  that  have  been  exi>oeed  to  the  contagion  of  this  disease  I  desire 
to  call  the  attention  of  all  interested  persons  to  the  following  sections  of  the  law,  and 
to  state  that  every  effort  will  be  made  to  strictly  enforce  the  proyisions  of  these  sec- 
tions : 

Ssc.  6.  That  no  railroad  company  within  the  United  States,  or  the  owners  or  maa- 
ters  of  any  steam  or  sailing  or  other  vessel  or  boat,  shall  receive  for  transportation 
or  transport  from  one  State  or  Territory  to  another,  or  from  any  State  into  the  Dis- 
trict of  Columbia,  or  from  the  District  into  any  State,  any  live  stock  affected  with  any 
contagions,  infectious,  or  communicable  disease,  and  especially  the  disease  known  as 
pleuro-pneumonia ;  nor  shall  any  person,  comx)any,  or  corporation  deliver  for  such 
transportation  to  any  railroad  company,  or  master  or  owner  of  any  boat  or  vessel,  any 
live  stock,  knowing  them  to  be  afi'ected  with  any  contagions,  infections,  or  communi- 
cable diseaee ;  nor  shall  any  person,  company,  or  corporation  drive  on  foot  or  trans- 
port in  private  conveyance  from  one  State  or  Territory  to  another,  or  from  any  State 
mto  the  District  of  Columbia,  or  from  the  District  into  any  State,  any  live  stock,  know- 
ing them  to  be  affected  with  any  contagious,  infections,  or  commumcable  disease,  and 
especially  the  disease  known  as  pleuro- pneumonia :  Protfidedy  That  the  so-called  sple- 
netic or  Texas  fever  shall  not  be  considered  a  contagious,  infectious,  or  communicable 
disease  within  the  meaning  of  sections  4,  5,  6,  and  7  of  this  act,  a^  to  cattle  being 
transported  by  rail  to  market  for  slaughter,  when  the  same  are  unloaded  only  to  bo 
fed  and  watered  in  lots  on  the  way  thereto. 

Skc.  7,  That  it  shall  be  the  duty  of  the  Commissioner  of  Agriculture  to  notify,  in 
writing,  the  proper  officials  or  agents  of  any  railroad,  steamboat,  or  other  transporta- 
tion company  doing  business  in  or  through  any  infected  locality,  and  by  publication 
in  such  newspapers  as  he  may  select,  of  the  existence  of  said  contagion :  and  any  per- 
son or  persons  operating  any  such  railroad,  or  master  or  owner  of  any  ooat  or  vessel, 
or  owner  or  custodian  of  or  person  having  control  over  such  cattle  or  other  live  stock 
within  such  infected  district,  who  shall  knowingly  violate  the  provisions  of  section  6 
of  tbmact,  shall  be  guilty  of  a  misdemeanor,  and  upon  conviction  shall  be  punished 
by  a  line  of  not  less  than'jlOO  nor  more  than  85,000,  or  by  imprisonment  for  not  more 
than  one  year,  or  by  both  such  fine  and  imprisonment. 

NORMAN  J.  COLMAN, 

CommU&lof^er  ^  A9tv3(\iX\uy«. 


464         REPORT   OP   THE   COMMISSIONER   OF  AGRICULTURE. 

The  following  reply  to  inquiries  of  Dr.  Trumbower  is  of  interest  in 
this  connection : 

DePARTMKNT  OV  AORICULTTmS, 

Bureau  of  Animal  Ijitdustrt, 
Waahivgton,  D,  C,  ApHi  25,  1885. 

This  Department  has  no  authority  to  appoint  snb-ageuts  scch  as  you  refer  to.  I 
aslied  the  railroad  companies  to  refuse  cattle  offered  f'>r  shipment  from  the  suspected 
couQties  unless  accompanied  by  a  certificate  of  health  from  yon.  This  plan  would  le- 
qnire  no  additional  furce,  and  is  the  only  one  practical.  When  owners  resist  inspec- 
tion we  have  no  power  to  enforce  it.  Can  only  depend  on  State  law  for  power  to  in- 
spect  and  quarantine.  Parties  shipping  affected  cattle  into  another  State  are  the  odIj 
ones  subject  to  the  penalties  of  our  law.  The  Attorney-General  decides  that  we  can- 
not pay  for  slaughtered  animals. 

NORMAK  J.  COLMAN, 

Dr.  M.  R.  Trumbowvr, 

FulUmj  Mo. 

As  the  movement  of  cattle  from  Missouri  through  Kansas  City  to  the 
Western  States  was  almost  completely  suspended  by  local  restriciions, 
and  as  many  requests  were  received  for  an  inspector  at  Kansas  Ci^ 
who  could  grant  certificates  of  health  and  to  allow  the  trade  in  healthy 
cattle  to  be  resumed,  Dr.  Trumbower  was  stationed  at  Kansas  Citj  to 
perform  this  duty.  Dr.  C.  B.  Michener,  who  had  been  for  some  time  at 
Fulton  assisting  Dr.  Trumbower,  was  left  in  charge  at  that  point. 

The  following  document,  issued  by  the  secretary  of  the  Missouri  State 
board  of  agriculture,  is  o/  interest  in  this  connection : 

lOfiSOUBl'S  DISTRESS  AND  DANOBR. 

Office  of  Secretary, 
liissouRi  State  Board  of  Aqricultuioe, 

Oolumhiay  Mo,,  Mag  1, 1885^ 

We,  the  undersiffiied  ezecutlTe  committee  of  the  State  board  of  agricaltnrst  do 
hereby  authorise  the  secretary  of  the  board,  J.  W.  Sanborn,  to  organize  ways  aod 
means  to  raise  money  and  dispose  of  it  in  such  manner  as  will  contribute  to  stamp 
out  the  cattle  disease  now  so  preyalont  in  Callaway  County,  this  State,  and  report  to 
this  oommittee  from  time  to  tune.  ' 

JOHN  WALKER. 

H.  ESBAUOH. 

J.  W.  SANBORET. 

Under  the  action  thus  taken  the  secretary  received  from  his  excellency,  John  8.  Mv- 
maduke,  the  foUowing  indorsement  by  telegram,  namely : 

'<  Tours  of  yesterday  received.  I  heartilv  indorse  and  commend  the  plan  adopted 
by  the  executive  committee  of  the  board  of  agriculture.  The  State  treasurer  is  away 
just  now,  but  I  will  vouch  for  his  acceptance  of  the  trust.  Make  your  arrangemeota 
carefiillv  that  no  error  or  confusion  may  embarrass  the  enterprise,  and  pudi  it  rapidly 
and  with  vigor.  Now  let  us  quit  talking  about  an  extra  session  and  give  our  atten- 
tion to  raising  this  money  immediately,  and  as  fast  as  it  is  received  it  will  be  used  in 
extirpating  the  disease. 

JOHN  8.  MABMADUEE." 

That  this  action  of  the  board  of  agriculture,  through  its  executive  committee,  mav 
not  seem  presumptuous,  it  may  be  stated  that  the  board  is  the  only  official  organia- 
tion  for  the  promotion  of  agriculture  in  the  State.  By  official  we  mean  holding  com- 
missions &om  the  governor  and  founded  in  the  laws  of  the  State.  That  its  character 
may  be  known  its  membership  is  given : 

Ex^ffldo  members, — John  S.  Marmaduke,  eovemor  of  Missouri ;  W.  E.  Coleman, 
superintendent  of  public  instraction;  S.  S.  Laws,  LL.D.,  president  of  UnlversitTof 
Missouri ;'  J.  W.  Sanborn,  dean  of  agricultural  college. 

Comminioned  tMmber%. — Hon.  John  Walker,  Jefferson  City,  Cole  County ^  HcttilCJ* 


12.  Hippey,  Olenwood,  Adair  County. 
It  properly  falls  withdn  the  duty  oi  ^«hA  «\a^^  QT^vsAiAitAoa  to  act  in  this  matter, 
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and  fhe  al>oTe  names  and  the  plan  to  be  hereafter  outlined  will,  it  is  beUeyed,  oom- 
mend  the  enterprise. 

It  may  be  proper  to  state  that  so  long  as  there  was  a  pressure  for  an  extra  session 
of  the  legislature  it  was  thought  useless  to  act  in  the  capacity  now  assumed,  but  uow 
that  it  is  defiuitely  known  that  no  extra  session  will  be  oalleu,  all  can  anite  ux>on  one 
plan  upon  which  complete  success,  it  is  now  belieyedi  may  be  achieyed. 

THB  ZnSED  OV  ACTION. 

The  preoeding  foots  were  arranged  for  publication,  with  other  matter,  when  the  ex- 
oitement  regarding  plenro-pneumouia  was  at  its  highest  in  the  State,  but  Just  at  the 
completion  of  this  article,  the  State  veterinarian,  Dr.  Paul  Paquin,  reported  that  the 
disease  was  oonfined  to  an  area  of  10  miles  from  Fulton,  and  that  it  was  **  virtually 
extirpated."  Since  then,  in  a  statement  directed  to  me  as  dean  of  the  agricultural 
college,  Dr.  ^iobener.  United  States  veterinarian  stationed  at  Fulton,  of  high  repu- 
tation as  a  veterinarian,  repeats  the  assuring  words,  and  says  that  not  an  acute  case 
exists,  in  his  belief^  in  Callaway  County,  and  none  has  appeared  beyond  12  miles  ^m 
Fulton,  yet  he  advises  raising  910,000. 

WHT  KOW  RAIflB  MOKXTf 

Because  history  in  no  department  of  human  affairs  has  shown  more  clearly  a  neces- 
sity than  Uie  one  now  before  us.  The  moHt  insidious  of  all  diseases  is  within  our 
borders,  whose  insidious  character,  the  bulletin  No.  15,  recently  iHsued  fh)m  the  agri- 
onltural  college,  and  now  before  most  of  those  who  will  receive  this,  shows: 

(1)  It  Is  months,  often,  that  an  animal  is  affected  with  the  diHoane,  and  to  untaught 
eyes  is  not  noticed,  and  yet  the  animal  may  be  imparting  the  disease  to  others. 

(2)  The  animal  apparently  gets  well,  yet  its  lungs  contain  the  disease  and  impart 
it  to  others.  The  cow  that  went  to  Australia  and  gave  the  disease  that  swept  away 
$44,000,000  of  stock  was  an  apparently  recovered  case.  Massachnsetts  believed  she 
was  rid  of  it  only  to  find  it  bnrst  forth  fifteen  months  after.  -  Illinois  is  now  startled 
by  its  reappearance  at  Peoria,  seven  months  after  she  believed  she  was  clear  of  it. 
Kentucky,  during  the  last  week,  again  reports  it  where  it  had  slept  for  months  on- 
seen. 

This  is  its  history.  Callaway  County  and  its  yeterinarians  report  no  visible  case, 
having  killed  over  £^  animals.  But  the  veterinarians  each  send  out  a  warning,  and 
the  sum  of  $10,000  is  named  as  necessary  for  any  lurking  oases,  for  it  is  not  the  sick 
that  are  alone  to  be  killed,  but  everv  infected  herd  must  go.  lUinois  and  Kentucky 
have  Just  learned  that  they  should  have  killed  the  herd  and  not  merely  the  sick  ones, 
leaving  the  balance  as  hidden  breeding  grounds  and  centers  of  proxiagation  months 
a^r. 

Then  let  the  mistakes  and  experienoe  of  others  be  our  warning.  Let  ns,  like  men, 
be  guided  by  the  history  of  the  j[>aBt,  and  not  b^  animal  carcasses  in  the  future,  and 
perhaps  too  late.  Indeed,  now  is  the  critical  time  for  completing  the  work,  and  vet 
the  tendency  is  to  go  to  sleep  on  the  question.  There  are  several  herds  in  which  the 
disease  may  appear,  near  to  Fulton,  whose  value  may  reach  $10,000,  and  whose  pur- 
chase Callaway  County  farmers  say  they  cannot  and  ongbt  not  to  make.  They  ought 
not  to  be  asked  to.  Why  f  Because  the  disease  involves  the  interests  of  the  whole 
State.  Feeding  the  fears  of  other  States,  whose  interests  this  daui^erous  disease 
threatens,  our  State  is  girdled  on  three  sides  with  a  quarantine  that  has  brought  a 
commercial  ni^ht  upon  our  stock  commerce  and  threatens  a  paralysis  of  all  business 
life  in  Missouri. 

Representing  $70,000,000  to  $80,000,000.  our  cattle  industry  forms  one  of  the  largest 
and  niOHt  profitable  of  the  resources  of  tne  State.  The  mercantile  business  of  every 
city  and  village  draws  life  from  it;  the  banks  of  every  community  are  involved  in  its 
prosperity,  and  the  labor  of  every  town  and  the  sustenance  of  most  farmers  are  di- 
rectly involved  in  its  welfare.  With  one  of  the  best  soils,  climate,  and  location  for 
breeders  of  fine  stock,  Missouri  has  become  among  the  first  of  States  in  reputation  for 
its  fine  herds  and  is  now  or  was  a  great  purchasing  ground  for  breeders  for  the  vast 
herds  of  the  plaius.  That  business  is  almost  complotely  strangled  by  the  quarantine 
that  has  shut  down  around  ns.  Herds  that  two  months  ago  were  worth  $20,000  are 
not  to-day  salable  for  $10,000.  yet  they  are  onl^  tainted  by  association  and  not  by  dis- 
ease. The  tenacity  with  which  this  aiHesRe  clings  to  the  skirts  of  our  sister  StAtes 
tells  us  with  no  uncertain  sound  that  unless  we  act  upon  the  theoiy  that  this  disease 
is  but  slumbering  we  shall  leave  it  as  a  patrimony  to  our  sons  and  their  sons  to  the 
third  and  fourth  generation,  and  at  lost  stab  fatally  the  nation's  export,  trade  in  live 
animals,  sacrificing  thereby  the  most  hopeful  feature  of  our  agriculture  and  the  comer- 
stone  of  the  highest  type  of  farming. 

The  disease  may  lurk  for  millions,  but  cash  down  will  take  thousands ;  it  demands 
the  future,  but  can  be  now  put  off  with  months ;  it  asks  overy  county,  bat  may  be  put 
off  with  one. 

80  AG— '85 
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IS  IT  PLBTTBO-PKSUMOmAf 

We  offer  do  argument  to  those  who  affect  to  understand  other  trades  than  their  own 
hetter  than  their  taught  workers.  Goyemment  yeterinarians,  onr  State  yetermarUnfl, 
and  the  yeterlnarians  of  other  States,  sent  in  the  interest  of  their  States,  wldch  in- 
terest ia  not  to  quarantine  well  stook  and  paralyze  trade,  haye  jpronounoea  it  plenro- 
pnenmonia,  and  the  consequent  quarantine  has  actually  driyen  land  buyers  out  of  onr 
State,  affected  the  yalue  of  lana  in  the  affected  area,  if  not  oyer  the  State:  hu de- 
preciated the  yalae  of  our  herds  of  the  whole  State ;  brings  seyeral  telegrams  to  this 
office  eyerjr  day  from  distant  sections  of  the  State  for  profemional  aid,  that  their  stock 
may  be  shipped  to  the  beef  markets,  and  the  owners  are  now  conyinced  that  ire  are 
not  dealing  with  a  local  question,  as  some  would  make  it  and  not  aid  in  the  matter. 
We  are  not  fighting  a  man  of  straw,  but  a  terrible  demon  that  may  still  be  Initin^ 
in  the  one  unfortunate  county. 

Gentlemen,  the  suspicion  that  this  incubus  is  upon  us  must  be  lifted  off  atid  at  ooe«, 
and  no  one  in  the  State  will  be  denied  his  clear  right  to  aid  with  his  money.  It  ia 
purely  a  business  question.  We  haye  got  to  satisfy  the  world  on  this  point,  and  the 
quicker  the  better,  for  now  is  the  most  opportune  time,  for  the  disease  is  checked  bj 
the  yigor  and  Hkitl  of  a  few  citizens  of  Callaway  County.  Its  area  of  suspicion  u 
confined  within  12  miles  of  Fulton.  It  is  under  l£ie  power  of  two  quarantine  laws  of 
the  State  and  the  right  by  law  to  kill.  It  is  so  controlled  that  one  at  least  of  the  most 
troublesome  quarantines  against  us  is  under  consideration  and  likely  to  be  raieed. 
We  are  to  haye  no  session  of  the  general  assembly ;  Callaway  County  should  not  and 
cannot  be  expected  to  meet  the  possible  danger,  and  we  should  not  ask  her  to  oanr 
the  load  alone.  It  is  necessary  to  da  this  work  to  satisfy  other  States,  and  eyen  if 
there  had  been  no  disease  in  tne  State  we  could  well  afford  to  raise  halx  a  million  to 
satisfy  these  States, 

co2n>xnoNS  of  donatxov. 

(1)  His  excellency,  John  S.  Marmaduke,  promises  to  recommend  the  next  general 
assembly  to  it^pay  these  sums  contributed,  and  in  this  matter  is  sustained  by  many 
members  likely  to  return. 

(2)  All  the  counties  will  be  asked  to  aid  and  may  become  interested  in  future  as 
donors. 

(3^  All  donations  to  be  daily  published  by  the  treasurer  In  one  or  more  prominent 
dailies,  as  receiyed,  that  no  question  may  arise  as  to  what  becomes  of  the  money. 

(4)  The  State  treasurer  is  to  receiye  directly  all  money  donated,  and  pay  oat  none 
except  upon  yonchers,  each  youcher  giyin;;  a  narratiye  of  the  case  on  which  the 
money  is  paid,  the  goyemor,  auditor,  and  attorney-general  as  a  committee  auditing 
said  yonchors,  thus  naying  right  at  hand  in  the  treaaurer's  office  all  the  costs  and 
vouchers  for  the  same  to  present  as  a  whole  to  the  general  assembly. 

(5)  Any  money  not  expended  wiD  of  course  be  returned  pro  rata, 

(<3^  All  cattle  killed  are  to  be  appraised  by  three  farmers  at  a  rate  less  than  fill 
inarKet  value  or  on  a  basis  of  two-thirds  valuation.  The  committee  is  or|^anizedand 
\s  indorsed  by  Governor  Marmaduke,  and  is  the  same  that  has  done  the  appraising 
thus  l;ir. 

(7)  The  State  veterinarian,  who  is  connected  with  the  agricultural  colle^re,  will  be 
at  the  command  of  the  autnorities,  and  no  cattle  will  be  Killed  without  his  or  the 
Government  veterinarian's  inspection  and  certification  of  disease. 

▲  PXBSOKAL  QT7X8TXOK. 

Pleaue  to  remember  that  this  move  is  indorsed  by  the  governor,  is  in  accordance 
with  a  vote  taken  by  a  meeting  of  eminent  gentlemen  at  Mexico  on  May  7,  over  whom 
Ex-Governor  Hardin  presided,  is  said  to  be  necessary  by  the  veteriuariana,  and  will 
aid  in  placing  us  right  before  the  world ;  that  the  move  is  not  an  idle  or  narrow  one,  ba( 
that  the  money  must  and  will  be  had,  and  that  it  is  you  who  ought  to  assist,  and  that 
the  only  difficulty  in  the  scheme  is  that  you  yourself  may  pass  it  along  to  some  one  tl» 
among  the  great  crowd  that  constitute  the  State. 

Please  act  at  once  and  commerce  in  cattle  will,  in  a  short  time,  flow  freely  ih>m  all 
counties,  save  Callaway,  and  in  due  time  from  that  county,  under  proper  reetiie* 
tions. 

Urgently  submitted. 

J.  W.  SANBORN. 
Secretary  Board  of  Agrieulturt, 

NoTB.— I  trust  our  sister  States  will  remember  that  this  dire  disease  is  confined  to 
one  county,  and  a  fraction  of  that,  and  that  the  effort  of  our  people  to  raise  mooer 
should  reassure  them  and  not  alarm.  If  our  people  were  apathetic,  then  alarm  mnii 
be  well  grounded.  Your  duty  to  lift  the  quarantine  against  us,  save  for  one  connty, 
is  clear.  We  are  a  member  of  the  family  and  are  entitled  to  a  good  standing  with 
our  stock. 
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The  following  letter,  sent  in  reply  to  a  telegram  received  from  the 
vemor  of  Illinois,  gives  a  condensed  summary  of  the  measures  in 
xse  in  Missouri  to  suppress  the  disease: 

DXPARTM»T  OF  AOBICULTURX, 

BuKBAU  OF  Animal  Industrt, 

WaahingUm,  D,  C,  Map  5,  16a5. 

iiR :  In  reply  to  voor  telegram  of  this  date,  asking  for  the  regnlatioas  of  the  D^ 
'!tiiont  of  Agricaltare  in  regard  to  the  Quarantine  of  pleoro-pueumonia  in  OalU- 
y  County,  Mideonri,  I  beg  to  state  that  tne  railroad  conixiauies  which  have  stations 
c'allaway  and  adjoining  conntiee  have  been  notified  not  to  receivi  any  affected  cat- 
tor  shipment  toother  States  under  the  penalty  prescribed  in  sections  6  and  7  of  the 
establiMhiuff  the  Burean*of  Animal  Industry.    Notices  of  the  existence  of  the  dis- 
e  have  also  been  published  in  the  local  papers,  and  the  attention  of  the  pnbllo 
led  to  the  penalties  for  such  shipment  of  cattle.     In  addition  to  this  the  railroad 
Qpanies  have  issued  regulations  prohibiting  the  shipment  of  cattle  from  thettecoun- 
}  unless  accompanied'  by  a  clean  uill  of  health  from  our  Inspectora.     Our  inspectors 
doing  all  in  tneir  power  to  locate  infected  herds  and  to  prevent  the  shipment  of 
igerons  animals. 
Very  respeotfally, 

NOBMAN  J.  COLMANL 

Ion.  H.  J.  OOLXSBT,  • 

Qovmmar  of  Ill/U^oii,  SpHng/iM,  HI. 

[n  reply  to  a  request  from  the  Kansas  sanitary  commission  for  Dr. 
ambower  to  act  as  inspector  for  Kausas,  in  addition  to  his  duties  for 
is  Department,  the  commission  were  informed  that  Dr.  Trumbower 
»uld  gladly  examine  any  suspected  cattle  in  the  vicinity  and  give  any 
brmation  or  assistance  to  the  commission  which  might  be  in  his  power 
d  which  would  not  interfere  with  the  work  assign^  him  by  this  De« 
rtment.  Dr.  Trumbower  was  informed  at  the  same  time  that  he  might 
sist  the  Kansas  authorities  while  stationed  at  Kansas  City,  but  that 
3  Department  could  not  permit  him  to  accejjt  an  appointment  which 
ght  interfere  with  the  work  for  which  he  was  stationed  there. 
Dr.  Michener  was  called  home  by  private  business  about  June  15. 
\  there  had  been  no  case  of  pleuro-pneumonia  among  exposed  cattle 
'  nearly  two  months,  and  as  a  State  veterinarian  had  been  apiK)inted 
look  after  local  interests,  it  was  not  considered  necessary  to  keep  an 
ipector  constantly  stationed  at  Fulton  after  that  time.  In  the  foUow- 
l  letter  Dr.  Trumbower  was  directed  to  make  a  final  inspection  and 
H)rt  results : 

DXPARTBOBKr  OV  AORICULTUBS, 

BUKRAU  OF  Animal  iNDUsTitY, 

WaahingUm,  D,  C,  July  13,  1885. 

IB :  On  receipt  of  this  tou  will  please  ^o  at  once  to  Fulton  and  make  a  thorough 
pection  of  all  suspected  herds  in  that  vicinity  and  report  their  condition  and  the 
bability  of  any  fun  her  cases  of  disease.  You  will  also  note  the  time  when  the  last 
(Cted  animal  was  destroyed  in  any  herds  reported  upon,  and  state  if,  in  your  judg- 
it,  there  is  any  further  necessity  of  maintaining  the  restrictions  upon  shipments 
Missouri  cattle.  Cannot  trade  go  on  as  usual  through  Kansas  City,  without  an  in- 
ctor  being  stationed  there  from  this  time  onward  f 
Very  respectfully, 

D.  B.  SALMON, 
CM^  qf  Bureau, 
ix.  M.  B.  TBUMBownt, 

Kan9M  atfff  Mo, 

Po  this  letter  the  following  reply  was  received : 

FULTOV,  Ho.,  Anput  1, 1885. 

fail  to  And  any  fbrther  eTidenoe  of  dlBease  among  the  cattle  hers.    The  last  af« 

^  one  was  killed  April  18.  

M.  B.  TBX7MB0WER, 

iM|ISOtOf. 

IV.  D.  E.  SauffOK, 
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Kearly  three  and  one-half  months  h^vin^  elapsed  since  the  destruction 
of  the  last  affected  animal,  it  was  now  considered  safe  to  withdraw  the 
inspector  of  the  Bareau.  The  State  veterinarian  has  since  kept  up  a 
supervision  of  this  district,  but  no  other  cases  of  plcuro-pneumonia 
have  developed.  The  disease  was,  therefore,  stamped  out,  and  in  a 
very  much  shorter  time  than  most  people  considered  possible.  For  this 
happy  result  we  are  very  much  indebted  to  the  active  co-operation  of 
the  railroad  companies  doinp^  business  in  that  part  of  the  State,  and  to 
the  viprorous  n^easures  adopted  and  carried  out  by  the  citizens. 

Dr.  Trumbo^'er's  report,  which  contains  many  facts  and  details  of 
work  not  mentioned  above,  will  be  published  in  full  in  the  Second  An- 
nual Beport  of  the  Bureau  of  Anim&l  Industry. 

OHIO. 

^There  have  been  no  animals  aifected  with  pleuropneumonia  in  Ohio, 
according  to  the  most  authentic  information  at  our  command,  since  Sep- 
tember, 1884.  In  the  herd  of  Mr.  0.  B.  0.  Dye,  from  which  tne  disease 
was  disseminated  throughout  the  Western  States,  there  have  been  no 
oases  for  more  than  eighteen  mbnths.  It  is  believed  that  the  contagion 
has  been  entirely  extirpated  from  this  State,  and  that  there  will  be  no 
new  cases  of  the  disease  until  there  is  a  fresh  importation  of  the  con- 
tagion. There  have  been  appointed  in  this  State  a  board  of  cattle  com- 
missioners and  a  State  veterinarian,  who  have  made  freqaent  inspec- 
tions of  the  infected  herds.  They  have  shown  a  desire  to  co-opeiato 
with  the  Bureau  of  Animal  Industry,  and  in  case  of  any  fresh  outbreak 
there  is  no  doubt  that  we  would  have  the  assistance  of  the  State  an- 
thoiities. 

ILLINOIS. 

The  following  is  a  snmmary  of  a  report  made  to  the  Chief  of  {his 
Bureau  by  Dr.  IT.  H.  Paaren,  State  veterinarian,  under  instructions  of 
the  live  stock  commission  of  Illinois :  March  2, 1885, 4  cows  and  1  boll 
were  condemned  and  killed,  being  all  that  remained  of  the  Olarke  herd 
at  Geneva.    Three  cows  showed  unmistakable  signs  of  having  been 
diseased,  the  lungs  adhering  to  the  diaphragm  and  ribs,  and  one  long 
in  each  cow  having  encysted  portions  evidently  of  very  long  standing. 
On  the  10th  of  March  the  State  veterinarian  was  called  to  the  farm  ^ 
F.  H.  Bowron,  located  directly  across  the  river  from  the  Clarke  fiirm, 
near  Geneva,  and  was  shown  the  lungs  of  2  cows  that  had  died  of  a 
disease  that  was  afterwards  suspected  to  bo  contagious  pleuro-pneumo 
nia.    The  lungs  were  not  in  a  good  condition  for  examination,  but  their 
appearance  was  such  that  the  farm  was  quarantined,  there  being  kept 
upon  it  51  head  of  dairy  cows  of  native  and  mixed  breeds.    On  May  2 
another  visit  was  made  to  this  farm  and  a  cow  found  in  the  last  stages 
of  [)leuro-pneumonia.    She  was  condemned  and  killed.    Post  mortm 
examination  revealed  extensive  adhesions  of  both  lungs,  which  were 
torn  in  removing  them  from  the  ribs  and  diaphragm.    All  except  tbe 
anterior  lobes  of  both  lungs  was  diseased,  each  lung  weighing  between 
1^  and  30  pounds.    There  have  been  no  new  cases  on  this  farm  nor  in 
Kane  County  since  that  time.    On  the  23d  of  April  the  State  veteri- 
narian condemned  and  killed  all  the  animals  on  Mr.  Bailey's  farm,  near 
Peoria,  which  had  been  exposed,  with  the  exception  of  1  cow;  in  aIl,S 
head.    This  included  3  diseased  animals.    The  remaining  cow  sob^ 
quently  contracted  the  disease  and  was  killed  about  two  weeks  later. 
These  cows  included  all  tbe  animals  attacked  with  pleuro-pneumonia 
during  the  year  1885. 
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On  September  15 1  visited  the  herd  of  Mr.  John  Boyd,  of  Elmhnrst, 
111.,  at  the  request  of  the  State  live  stock  sanitary  commission.  I  foand 
there  five  cows  which  had  been  isolated  becaose  it  was  supposed  they 
had  been  affected  with  pleuro-pneumonia  in  a  mild  form.  In  two  of 
these  I  could  find  no  evidence  of  lung  disease  by  auscultation  and  per- 
cussion ;  in  a  third  there  was  only  crepitation  and  slight  loss  of  rcso 
nance  over  a  small  portion  of  the  right  lung.  In  the  two  remaioing  ones 
there  was  greater  dulloess  on  percussion  and  a  decrease  in  the  uorinul 
sounds  of  respiration  at  the  same  point,  but  even  with  tl^cse  there  were 
no  very  positive  indications  of  serious  lung  disease.  Tel  examining  the 
herd  of  cows  among  which  no  symptoms  of  disease  had  ever  been  no- 
ticed, one  animal  was  found  with  loss  of  respiratory  sounds  and  dullness 
over  a  part  of  the  right  lung.  Witii  this  animal  the  signs  of  lung 
lesions  were  more  positive  than  with  either  of  those  which  had  been 
previously  isolated.  The  animal  was  removed  from  the  herd  and  placed 
with  those  referred  to  above  as  suspicious  animals.  The  third  animal 
referred  to  was  unthrifty,  and  was  believed  to  be  suffering  from  tuber- 
culosis, though  no  positive  signs  of  this  disease  were  discovered.  The 
owner  afterwards  concluded  to  slaughter  her,  which  was  done  in  the 
presence  of  the  Chief  of  this  Bureau  Is  ovember  19.  The  post  mortem 
showed  that  the  only  lesion  of  the  lungs  of  old  standing  that  could  be 
made  out  was  the  adhesion  of  the  posterior  portion  of  the  right  lung 
to  the  costal  pleura.  There  was  some'congestion  of  the  anterior  part  of 
this  long  with  a  number  of  collapsed  lobiUes,  but  no  encysted  portions 
to  indicate  a  former  serious  attack  of  lung  plague. 

At  the  time  of  my  visit,  in  September,  I  was  requested  by  the  sanitary 
commission  to  take  charge  of  the  quarantine  of  this  herd,  and  was  as- 
sured of  the  co-operation  of  the  State  authorities  to  make  this  quarantine 
effective.  It  was  believed  that  such  a  quarantine,  maintained  xmaer 
both  the  national  and  State  laws,  would  give  better  satisfaction  to  the 
authorities  of  the  other  States  and  relieve  the  cattle  trade  of  Illinois 
from  the  restrictions  that  had  been  placed  upon  it  As  it  was  nearly  a 
year  since  any  of  these  animals  had  shown  symptoms  of  the  acute  dis- 
ease, and  as  Uie  evidence  of  the  lesions  at  the  time  of  the  examination 
was  so  slight,  it  was  believed  that  a  quarantine  maintained  until  a  period 
of  eighteen  months  had  elapsed  since  the  last  symptoms  were  observed 
would  be  snfiQcient  to  prevent  any  danger  of  future  outbreaks.  By  my 
recommendation  Dr.  A.  H.  Baker,  of  Chicago,  was  appointed  to  visit 
this  herd  at  short  intervals  and  examine  the  isolated  animals  in  order  to 
be  certain  that  no  symptoms  showed  an  extension  of  the  disease  during 
the  time  the  animals  were  held  in  quarantine.  These  animals  have  all 
been  doing  well  since  they  have  been  under  our  supervision,  and  there 
is  no  reason  to  suppose  that  there  will  be  any  further  cases  of  lung 
plague  on  this  fonn.  Indeed,  the  period  of  quarantine  has  already  been 
considerably  longer  than  is  usually  required  in  such  cased.  Since  there 
are  a  few  instances  where  pleuro-pneumonia  has  been  disseminated  by  an 
animal  fifteen  months  after  it  has  shown  symptoms  of  the  acute  disease, 
it  was  decided  to  extend  the  period  of  quarantine  in  this  case  to  eight- 
een months  after  the  last  symptoms  of  this  nature  had  been  seen. 

YIBGnni.  AND  WEST  YIBaiKIA. 

July  6, 1885,  Messrs.  Timberlake  &  Maslin,  of  Middletown,  Ya.,  sent 
a  communication  to  the  Department  of  Agriculture  stating  that  2  of 
their  cows  in  a  herd  of  6  were  taken  July  1  with  an  unknown  disease 
which  wa«  sapposed  to  be  planxo-pneumonia,  and  they  asked  that  an  ia- 
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▼estlgation  be  tnade  to  determine  the  nature  of  the  affection.    Dr.  E 
'W.  Howland  was  ordered  to  make  an  inveBtigsition  at  this  place.  On 
the  18th  of  July  he  reported  that  the  animate  were  affected  with  plearo- 
pneiimonia^  but  that  lie  had  not  been  able  to  make  a  poet  mortem  ex- 
amination in  order  to  verify  his  diagnosis.    This  herd  was  afterwanU 
examined  by  Dr.  Rose  and  the  post  mortem  examination  showed  the  iW^ 
ease  to  be  contagions  pleuropneumonia.    He  reported  that  CharleR 
Hardesty,  a  cattle  dealer,  of  Summit  Point,  W.  Va.,  had  brought  cat- 
tle there  from  Qiicago  and  from  Baltimore,  and  that  a  number  of  ani- 
mals in  the  vicinity  of  Summit  Point  showed  syn^ptomsof  lung  disenfic 
and  had  a  cough  which  rt*«embled  that  heard  in  oases  of  pleuropuen- 
monia.    The  attack,  however,  was  in  all  cases  very  mild,  and  the  zul 
mals  seem  to  have  entirely  recovered  from  it.    Several  inspections  hare 
since  been  made  of  the  cattle  at  Summit  Point,  W.  Va.,  and  of  those 
at  MidtUetown,  Va.,  which  were  infected  by  cattle  from  Summit  Pobt, 
but  no  furtlier  oases  of  the  disease  have  occurred,  and  it  is  believed 
that  the  contagion  in  that  vicinity  has  entirely  died  out  from  natural 
causes. 

Inspections  made  at  Arlington,  Ya..  in  January,  1886,  discovered  1 
herd  affected  with  pleuro-pneumonia  at  that  place,  and  a  partial  inspee^ 
tton  of  the  herds  in  the  vicinity  of  Alexandria  and  Mount  Vernon  re- 
vealed 6  herds  which  either  contained  affected  animals  or  in  which  the 
disease  had  recently  existed.  There  are  no  laws  in  this  State  which 
enable  the  local  authorities  to  co-operate  with  this  Bureau  to  prevent 
the  movement  of  diseased  or  exposed  animals  within  the  State. 

DXLAWiJU. 

In  the  First  Annual  Report  of  the  Bureau  of  Animal  Industry  (p. 
44S)  reference  was  made  to  an  outbreak  of  contagious  pleuro-pneu monia 
in  Delaware.  The  State  law  bearing  upon  this  subject  was  printed  hi 
ftiU,  together  with  the  correspondence  between  the  Oomnussiooer  of 
Agriculture  and  the  governor  of  Delaware,  arranging  the  prelimina- 
ries of  a  plan  of  co-operation.  Dr.  Ward  B.  Rowland  was  appointed 
State  veterinarian  by  the  governor,  and  Drs.  William  B.  Miller  and  0. 
EL  Dyer,  insj)eotors  of  this  Bureau,  were  detailed  to  assist  in  making  aa 
inspection  of  thesusncHsted  herds.  Our  inspectors  remained  in  the  State 
about  ten  days  and  found  3  herds  in  which  pleuro-pnenmonia  existed} 
and  in  these  herds  there  were  42  affected  animals.  All  these  herds 
were  placed  in  quarantine  by  the  State  veterinarian  and  held  until  May 
18,  when  the  appropriation  was  exhausted  and  the  animals  releaned.  At 
that  time  13  infected  herds  were  in  quarantine.  The  following  letter, 
which  explains  itself^  was  addressed  by  me  to  Dr.  Rowland  in  June: 

DaPARTWICNT  OF  AORICVLTURB, 

BuBBAU  OF  Animal  lNi>u8TttY» 
Wiukingtcn^  D.  C,  Juns  *io,  IccO. 

Sib  :  I  have  been  informed  by  the  PennsylTania  authorities  that  they  are  approki'"' 
siTe  of  the  Bhi^ment  of  cattle  of  infected  herds  from  Delaware  to  PennsylTaDia.  I'l 
reference  to  thia  tnhject  I  would  like  to  innnire  if  the  law  of  Delaware  m  sach  th»> 
you  could  be  appointed  an  inspector  of  the  Bureau  of  Animal  Industry  and  attheBanic 
time  hold  your  position  as  veterinarian  of  Delaware.  In  that  case  would  the  gov- 
enior  be  willing  to  have  yon  act  in  both  capacities,  and  would  he  sustain  yon  in  buy- 
ing snspected  herds  in  quarantine  under  the  State  law  nntU  the  meeting  of  the  beH 
Congress,  when  it  is  hoped  measures  will  be  adopted  for  the  sappreseion  of  the  <ti>> 
ease  T  Would  yon  accept  an  appointment  from  this  Department  at  a  salary  of  |5i 
day  and  actual  necessary  expenses  for  the  days  on  which  Von  are  employed  aiDepsxir 
ment  work,  and  dsTOte  a  ■nffloient  part  of  the  time  to  ihu  work  to  Jkoep  «•  wsU  ift* 
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fonned  as  to  the  extent  of  the  disease  in  yonr  Statef    If  this  suggestion  meets  with 
yooT  appioTal,  I  would  be  glad  to  have  you  oonsolt  with  the  govenior  and  to  hear 
yonr  conolusion  at  an  early  day. 
Very  respectfally, 

D.  E.  SALMON, 

Ohi^  of  Bureau, 
Dt.  Ward  B.  Rowlakd, 

Wilmington,  Del 

On  Jnly  10  Dr.  Bowland  addressed  me  a  letter  inclosing  a  oommoni- 
cation  from  Governor  Stockley,  authorizing  him  to  accept  an  appoint* 
ment  from  this  Bureau,  and  to  hold  the  infected  herds  in  quarantine, 
providing  such  a<stion  was  withoat  expense  to  the  State  of  Delaware. 
July  29  the  appointment  was  sent  to  Dr.  Bowland  to  act  as  an  inspector 
of  this  Bureau,  in  accordance  with  the  plan  outlined  above.  He  was 
instructed  to  put  the  infected  herds  in  strict  quarantine,  according  to 
the  State  laws,  and  prevent  any  movement  of  infected  cattle  within 
the  State,  and  especially  from  Delaware  into  any  other  State ;  also  to 
make  an  inspection  of  the  county  or  counties  infected  with  the  disease, 
and  to  report  weekly  to  this  Bureau  the  results  of  his  inspection. 

Since  his  appointment  Dr.  Bowland  has  reported  the  existence  of 

7  infected  herds,  containing  184  head  of  cattle,  33  of  which  were  visibly 
affected  with  pleuro-pneumonia. 

In  October,  1885,  Dr.  Bose,  an  inspector  of  this  Bureau,  was  directed 
to  make  an  investigation  in  regard  to  the  condition  of  the  herds  then 
held  in  quarantine.  He  reported  that  the  animals  exposed  to  the  con- 
tagion had  been  inoculated,  and  that  the  herds  were  then  held  in  quaran- 
tine. The  herd  belonging  to  the  LobdeU  Oar  Wheel  Company  contained 
18  heifers  and  young  steers  which  were  inoculated  in  March.  There 
were  3  cows  not  inoculated,  belonging  to  a  neighbor,  which  gained  en- 
trance into  the  field  with  the  infected  cattle,  and  were  quarantined  with 
them.  A  number  of  these  animals  had  a  cough,  which  was  most  marked 
with  2  .of  the  cows  which  had  not  been  inoculated.  The  herd  of 
John  and  Frank  McOauley  contained  19  head  of  coWs  and  young  stock, 
among  which  were  2  convalescent  or  chronic  cases.  This  herd  had 
also  l^en  inoculated,  and  it  was  asserted  that  no  new  cases  had  devel- 
oped since  the  operation  had  been  performed.  The  herd  of  George 
White  contained  18  cows,  among  which  were  2  animals  in  the  chronic 
stage  of  the  disease.  These  animals  had  not  been  inoculated,  and  were 
in  substantially  the  same  condition  as  the  animals  in  the  inoculated 
herds.  The  herd  of  the  Edgemoor  Iron  Company  contained  46  head 
which  had  been  inoculated,  9  of  which  had  not  been  inoculated,  and 

8  convalescent  cases.    A  great  many  of  these  animals  were  coughing. 
All  of  the  acute  cases  on  this  and  the  other  farms  had  been  purchased 
and  destroyed  by  order  of  the  governor.    The  herd  of  John  Banks 
contained  14  animals,  with  which  was  1  animal  in  the  chronic  stage  of 
the  disease.    This  herd  had  been  inoculated,  but  the  inoculation  did 
not  ^^tiEike''  in  any  of  them.    They  remained  free  from  local  lesions 
and  constitutional  symptoms.    No  new  cases  of  the  disease  have  de- 
veloped since  the  inoculation  was  practiced.  John  Boyd's  herd  consisted 
of  7  inoculated  animals,  of  which  1  had  been  affected  with  pleuro-pneu- 
monia.   Elis  Hick's  herd  consisted  of  18  inoculated  animals  and^5  which 
had  been  through  the  disease.    Nicholas  Garrett  had  16  inoculated 
animals  and  1  which  had  been  sick.    In  regard  to  these  herds  no  fur- 
ther particulars  are  given.    Some  herds  in  other  parts  of  the  State 
wUch  have  been  infected  were  disposed  of  by  the  slaughter  of  the  sick 
animals,  on  the  order  of  the  governor,  and  the  sale  of  those  in  health, 
to  be  slaughtered  for  food.    Dr.  Bowland  believes  that  he  has  traced 
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most  of  the  outbreaks  in  Delaware  to  infected  animals  brought  from 
Baltimore.    It  is  to  be  noted,  however,  that  cows  are  frequently  takeu 
to  this  part  of  Delaware  from  Chester  and  Lancaster  Counties,  Penn- 
sylvania, where  there  have  recently  been  affected  herds.     Dr.  Rose  saw 
40  cows  which  had  been  driven  from  these  counties  to  Wilmington  on 
the  day  of  his  visit,  which  were  sold  there.    It  should  also  be  observed 
that  the  supervision  in  none  of  these  cases  has  been  so  rigorous  as  to 
prevent  new  stock  from  being  added  to  the  herds,  or  the  concealment 
of  cases  of  the  disease  which  may  have  occurred  during  the  period  of 
quarantine.    In  some  instances  animals  were  brought  and  placed  in 
the  quarantined  herds  without  the  knowledge  of  the  State  veterinariaB, 
and  it  is  very  evident  that  cows  which  contracted  the  disease  might 
easily  have  been  destroyed  and  re))laced  with  fresh  animals  in  order  to 
convince  the  inspector  that  no  cases  of  disease  had  occurred,  and  in 
that  way  prevent  the  extension  of  the  period  of  isolation.    This  fact  is 
also  to  be  taken  into  consideration  in  estimating  the  beneflcial  effects 
of  the  inoculation  of  these  herds. 

NEW  JEBSBY. 

The  inspections  in  this  State  have  been  kept  up  during  the  greater 
part  of  the  year,  and  a  large  number  of  herds  have  been  inspected.  By 
co-operation  with  the  State  board  of  health,  which  has  charge  of  the  dis- 
eases of  animals  in  this  State,  infected  herds  have  been  quarantined 
and  much  has  been  done  to  reduce  the  prevalence  of  the  disease. 

PBimSYLVANIA.     * 

In  order  to  learn  to  what  extent  pleuro-pneumonia  is  disseminated  in 
this  State,  two  inspectors  were  sent  there  at  different  times  during  the 
year  with  instructions  to  investigate  and  learn  if  the  disease  existed  in 
any  herds  that  were  not  in  charge  of  the  State  authorities,  l^either 
of  these  inspectors  were  able  to  find  any  cases  except  those  which 
had  already  come  to  the  knowledge  of  the  State  veterinarian.  Dr. 
Rose,  who  made  the  last  inspection  in  October,  1885,  reported  that 
the  contagion  still  existed*  on  the  farms  near  Westchester,  Chester 
County,  which  I  visited  in  1884.  Some  of  these  herds  had  been  inocu- 
lated by  the  State  veterinarian,  but  the  disease  continued  to  develop 
long  after  the  operation  was  performed.  The  herd  of  Levi  Lewis,  which 
had  been  inoculated,  was  one  of  those  in  which  the  infection  has  con- 
tinued to  exist.  Three  cows  purchased  since  June  have  all  contracted 
plearo-pueumonia;  two  were  sick  at  the  time  of  the  visit,  and  one  had 
made  a  partial  recovery.  Mr.  Lewis  stated  that  every  new  animal  taken 
into  the  herd  developed  more  or  less  symptoms  of  the  disease  after  it 
had  been  with  the  other  animals  a  certain  length  of  time.  It  has  been 
reported  that  animals  have  been  sold  from  herds  in  this  condition;  Such 
herds  have  not  been  and  cannot  be  held  safely  in  quarantine  during  the 
period  that  is  required  to  destroy  the  contagion  by  the  methods  there 
adopted. 

MABTLAND. 

A  thorough  inspection  of  this  State  has  not  been  made.  One  of  the 
inspectors  of  this  Bureau  is  now  engaged  in  this  work  in  the  vicinitj(tf 
Baltimore,  but  has  only  lately  commenced,  and  consequently  there  are 
few  returns  up  to  this  time.   The  following  table  gives  a  ooadenaed  state- 
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ment  of  the  nnmber  of  herds  asd  animals  examined  daring  the  year, 
aud  the  nnmber  found  affected  with  plearo-pnenmonia.  The  details  of 
these  inspections  will  be  found  in  the  forthcoming  second  annnal  report 
of  the  Bureau  of  AnimiJ  Industry. 
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SUMMAET  DT  EBGAED  TO  PLBUEO-PNBUMONIA. 

The  danprer  from  pleuro-pneumonia  west  of  the  Alleghany  Mountains 
has  been  greatly  reduced  since  the  First  Annual  Report  of  this  Bureau 
was  presented.  Ohio,  Illinois,  and  Missouri  are  now  free  from  this  plague. 
Much  progress  has  been  made  in  freeing  Kentucky  from  it,  and  it  is 
believed  that,  providing  the  present  quarantine  measures  can  be  kept 
up  for  a  few  months  longer,  the  disease  will  soon  disappear  in  this  State. 
The  shipment  of  calves  and  thorough-bred  animals  from  sections  of  the 
East  liable  to  be  infected  has  its  periods  of  increase  and  decline,  as  with 
other  branches  of  traffic ;  as  a  whole,  however,  it  has  been  incre^asing 
and  will  continue  to  increase  from  year  to  year.  It  is  now  an  important 
part  of  the  trade  of  the  country,  and  has  reached  such  proportions  that 
it  can  be  neither  prohibited  nor  materially  modified  by  the  local  quar- 
antine regulations  of  the  several  States ;  and  for  the  same  reason  it  is 
impossible  to  keep  such  a  superviHion  of  it  as  will  protect  the  West  from 
the  introduction  of  disease.  So  long  as  pleuro-pneumonia  is  allowed  to 
exist  in  the  East  it  may  be  accepted  as  a  self-evident  propositoin  that 
the  West  will  be  subject  to  invasions  of  it,  and  that  no  local  regulations, 
can  protect  against  them. 

As  to  the  prevalence  of  this  plague  in  the  East,  the  details  of  inspec- 
tions show  that  it  exists  where  it  has  been  reported  to  exist  for  years. 
The  infected  territory  has  not  been  noticeably  increased  or  diminished. 
The  inspections  were  undertaken  to  furnish  data  which  would  serve 
to  indicate  the  measures  and  the  expenditure  that  would  be  required  for 
the  extirpation  of  the  contagion.  They  cannot  be  taken  as  showing  ac- 
curately the  number  of  cattle  which  have  been  alfected  with  pleuro^ 
pneumonia  during  the  year,  but  simply  as  the  number  of  cases  of  disease 
which  the  inspectors  saw  by  going  once  or  twice  over  the  territory. 
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Tbero  were  too  many  infected  herds  for  as  to  undertake  to  keep  tbem 
all  under  supervision.  In  many  infected  stables  inocolation  was  prao 
ticed,  and  it  was  admitted  by  the  owners  that  new  animals  brought  into 
these  herds  would  contract  the  malady  unless  they  were  protected  by 
inoculation;  often  they  would  contract  it  in  spite  of  this  operation. 
Conversely,  it  may  be  accepted  as  beyond  controversy  that  animals 
taken  from  these  inoculated  herds  and  allowed  to  mingle  with  healthy 
ones  would  disseminate  the  contagion.  These  herds,  which  are  infected 
but  which  do  not  contain  sick  animals,  therefore,  do  not  appear  on  onr 
inspection  list ;  and  it  is  doubtful  if  their  shipment  from  State  to  State 
could  be  prevented  under  the  present  law,  which  provides  a  penalty  for 
shipping  affected  animals.  Two  breeding  herds  of  flolstein-Friesiau 
cattle  have  been  affected  during  the  year,  and  other  breeding  herds 
have  been  exposed. 

The  number  of  infected  herds  in  the  Eastern  States  is  so  great  that 
no  attempt  has  been  made  by  the  Bureau  to  notify  their  owners  and 
neighboring  transportation  companies  of  their  existence.  Indeed,  it 
would  have  been  impossible  to  verify  the  diagnosis  and  issue  the  noti- 
fications with  the  present  limited  force  of  the  Bureau.  If  issued,  such 
notifications  would  be  of  no  value  unless  the  herds  were  kept  under 
supervision ;  this  again  was  impossible,  because  of  our  limited  force. 
As  a  matter  of  fact  it  has  been  difficult  to  prevent  shipment  of  affected 
animals  in  the  isolated  outbreaks  of  the  West  where  the  community 
favored  stamping  out  the  disease  and  were  anxious  to  assist  and  fur- 
nish information.  In  the  cities'  of  the  East  the  situation  is  very  dif- 
ferent ;  the  community  is  frequently  hostile  to  interference ;  no  reliable 
information  can  be  obtained -from  neighbors ;  there  are  numerous  trans- 
portation companies  by  which  shipments  may  be  made,  and  the  owners 
of  cattle  will  not  always  allow  inspection.  It  is  useless  to  attempt  to 
accomplish  anything  under  such  circumstances  without  power  to  make 
inspections  whether  the  owner  is  willing  or  not — and  he  generally  is  not 
willing  if  his  cattle  are  affected — and  authority  to  enforce  such  measures 
as  are  necessary  to  stamp  out  the  disease  as  soon  as  found.  To  under- 
take a  quarantine  of  infected  herds  without  adopting  measures  to  extir- 
pate the  contagion,  would  result  in  the  accumulation  of  so  many  infected 
herds  in  quarantine  that  no  effectual  supervision  could  be  kept  up  with- 
out a  large  number  of  inspectors,  and  an  expense  much  greater  than 
would  be  necessary  to  stamp  out  the  disease  at  once  by  the  slaughter 
of  every  infected  animal. 

Oo-operation  with  State  authorities  to  accomplish  the  prompt  extir 
pation  of  the  disease  has  not  been  practicable,  because  very  few  States 
have  laws  authorizing  co-operation  in  any  form  for  this  purpose ;  and 
none  have  sufficient  appropriations  to  justify  their  officers  in  attempting 
the  slaughter  of  all  infected  herds.  Our  efforts  in  the  East  have,  there 
fore,  been  limited  to  an  inspection  that  would  give  an  approximate  idea 
of  the  infected  territory,  the  number  of  infected  herds,  and  the  number 
of  affetsted  animals  existing  at  any  one  time.  « 
.  In  making  the  appropriation  for  the  Bureau  of  Animal  Industry  for 
the  fiscal  year  ending  June  30,  1886,  a  clause  was  added  reading  as  fol- 
lows: ^'And  the  Commissioner  of  Agriculture  is  hereby  authorized  to 
use  any  part  of  this  sum  he  may  deem  necessary  or  expedient,  and  in 
such  manner  as  he  may  think  best,  to  prevent  the  spread  of  pleoro* 
pneumonia,  not  to  conflict  with  existing  law.^  There  was  a  radioal 
difference  of  opinion  as  to  whether  this  clause  conferred  any  additional 
aathority  for  Uie  expenditure  of  money  over  that  oontained  in  tiie  law 
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of  May  29, 1884.    Accordingly  the  following  letter  of  inquiry  was  ad- 
di eased  to  the  First  Oomptroller  of  the  Treasury  Department  t 

DKPARTMICNT  of  AORICULTTTRKy 

BUKKAD  OF  AjflMAL  INDUSTRY, 

Washington,  D,  C.June  18,  188a 

Sir  :  I  would  reBpeotfiilly  ask  yon  for  a  deoision  as  to  the  power  oonferred  npon  ibe 
CommissioDer  of  As'riculture  by  the  foUowiiiff  eection  of  an  act  makioK  appropriatiAns  • 
fur  the  Agricaltural  DepartmoDt  for  the  fiscal  year  ending  Jane  30,  lo86 : 

'^  For  carrying  ont  the  provisions  of  the  act  of  May  29. 1884,  establishing  the  Bureau 
of  Animal  Industry,  |100,0U0;  and  the  Commissioner  of  Agricultnre  is  hereby  author- 
ized to  nse  any  part  of  this  sam  he  may  deem  necessary  or  expedient, ^and  in  Buch 
manner  as  he  may  think  best,  to  prevent  the  spread  of  pleiiro-pneiimoniai  not  to  con- 
flict with  existing  law." 

Does  this  language  give  any  anthority  to  the  Commissioner  of  Agricultnre  in  the 
use  of  this  money  bevond  what  is  conferred  npon  him  in  the  actor  May,  1864  T  It 
seems  to  have  been  the  intention  of  Congress  to  allow  this  Department  to  compensate 
the  owners  of  snob  cattle  as  it  would  be  necessary  to  destroy  in  order  to  stamp  out  the 
dangerous  outbreaks  of  contagious  pleuro-pneumonia  in  the  Western  States ;  other- 
wise there  would  appear  no  reason  lor  inserting  the  last  half  of  the  sentence. 

In  this  connection  I  desire  to  call  your  attention  to  the  following  extract  from  a 
loiter  received  from  the  Hon.  Thomas  Sturgis.  secretary  of  the  Wyoming  Stock  Grow- 
ers' Association,  dated  Cheyenne,  Wyo.,  April  24,  1885,  in  which  he  says: 

"  I  am  directed  by  the  executive  committee  of  this  association  to  convey  to  yon  an 
expression  of  their  deep  Interest  in  the  question  of  contagions  cattle  diseases,  and 
their  sympathy  with  the  efforts  you  are  making  for  the  extinction  of  plenro-pneumonia. 
The  writer  and  Judge  Carey  were  members  of  the  committee  which  tramed  and  assisted 
in  securing  the  paHsace  of  the  animal  industry  bill,  and  were  also  of  the  committee, 
the  past  winter,  which  secured  the  passago  of  the  clause  in  the  legislative  appropria- 
tion bin  which  secured  the  further  appropriation  of  $100,000  and  tne  extension  of  the 
powers  of  the  Commissioner,  permitting  him  to  use  it  at  his  discretion.  Noticing  that 
some  questions  have  arisen  as  to  the  power  of  the  CommlsMjoner  to  nse  any  part  of  this 
appropriation  to  pay  for  cattle  destroyed  on  account  of  di^icaseor  to  prevent  the  spread 
or  disease^  it  was  thought  by  this  committee  that  you  might  be  Jglad  to  know  the  in- 
tention oi  the  two  Couimittecs  of  Agriculture  in  the  House  and  Senate  at  the  time  of 
the  passage  of  this  last  clause,  and  that  it  was  understood  by  Congress  to  give  the 
CommisHioner  the  power  to  pay  for  the  above  classes  of  cattle  if  he  saw  fit,  and  the 
reason  that  it  was  put  in  this  form  was  because  at  that  period  of  the  session  the  laws 
of  both  Houses  pronibit  the  putting  of  any  addition  to  any  appropriation  bill  which 
ia  not  absolutely  germane  to  the  appropriation.  The  two  houses  wished  to  give  this 
power  to  the  Conmiissioner,  and  it  was  with  that  intention  that  the  clause  referred 
to  was  passed. 

"  For  corroboration  of  this  I  take  pleasnre  in  referring  yon  to  General  DibrcU,  of 
Tennessee,  and  Hon.  James  W^ilson,  of  Iowa,  who  were  ooth  members  of  the  House 
committee." 

An  early  reply  to  the  above  is  respectfully  requested. 
I  have  the  honor  to  be  your  ooedieht  servant, 

P.  C.  NE8BIT, 
Acting  Commi»9\omr, 

Hon.  M.  J.  Durham, 

Fini  Comptroller,  l^Miury  Department, 

Below  will  be  found  the  OomptroUer's  reply: 

TRRAStTRY  DRPARTMBNT, 

First  Comptroller's  Offtok, 
Waehington,  D.  C,  June  19,  1885. 

.Sir  :  In  reply  to  yonr  letter  of  yesterday  asking  my  construction  of  the  two  statutes 
referred  to  therein,  that  of  May,  1884,  and  that  of  March  3,  1885,  and  especially  those 
parts  of  the  act  in  regard  to  your  powers  to  use  the  money  appropriated  to  prevent 
thu  spread  of  pleuro-pnenmonia,  I  would  state  that  I  have  examined  both  acts,  and  I 
believe  that  your  power  is  as  complete  under  the  one  as  the  other,  and  Xhat  the  act  of 
March  3,  l88o,  gives  yon  no  authority  or  additional  control  over  the  fund  appropriated 
other  than  that  conferred  by  the  act  of  May,  1884. 
Very  respeotfhllyi 

IL  J.  DUEHAM, 

Comptroller. 

Hon.  NOBMAK  J.  COLMAl^ 

Commiseioner  o/Afriottliure, 
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This  correspondence  is  sufficient  to  show,  without  further  explana- 
tion, why  no  part  of  the  appropriation  has  been  used  for  the  purchase 
and  slaughter  of  infected  herds. 

INOCUIiATION  BT  STATE  AUTHORITIES  AND  OTHERS. 

Inoculation  has  been  practiced  to  a  considerable  extent  in  Brooklyn^ 
*  N.  Y.,  by  local  practitioners,  cattle  dealers,  and  the  owners  of  infectea 
herds.  In  New  York,  New  Jersey,  Pennsylvania,  Delaware,  and  Mary- 
land, it  has  been  largely  practiced  by  the  local  authorities.  While  this 
proceeding  may  have  saved  the  owners  of  infected  herds  the  loss  of  a 
few  animals,  and  has  possibly  relieved  these  States  from  a  certain  amount 
of  embarrassment  as  to  the  disposition  of  infected  herds,  it  must,  never- 
theless, be  looked  upon  with  alarm  from  a  national  point  of  view.  The 
inoculated  herds  are  not  subjected  to  that  close  supervision  which  is 
necessary  to  prevent  the  sale  of  animals,  nor  is  the  period  of  quarantine 
maintained  for  a  sufficient  time  for  all  danger  to  be  ])a8se<L  AnimaU 
which  are  mildly  affected  are  inoculated  with  the  healthy  ones,  and 
within  three  months  after  the  last  case  of  the  disease  is  known  to  the 
authorities  all  quarantine  restrictions  are  removed.  It  is  absolntely 
certain  from  the  exx)erience  in  Europe  and  this  country  with  inocola- 
tion,  that  the  infection  is  maintained  in  inoculated  herds  for  h  moch 
longer  time  than  three  months,  and  that  firesh  animals  introduced  mto 
these  herds  are  very  liable  to  contract  the  disease.  This  point  will  be 
elaborated  in  tiie  Second  Annual  Report  of  the  Bureau  of  Animal  In- 
dustry, and  is  referred  to  here  to  draw  attention  to  this  sooroe  of  dan- 
ger whioh  has  been  rapidly  increasing  in  importance  during  the  last 
year. 


INVBSTIQATIONS  IN  SWINE  PLAQUE. 

During  the  past  year  the  investigations  concerning  this  disease  were 
carried  on  without  int.ermission.  The  methods  adopted  were  those  JiseA 
by  the  most  advanced  investigators,  as  well  as  those  which  suggested 
themselves  to  us  directly,  and  grew  out  of  the  necessities  of  the  case. 
At  least  twenty  animals  were  carefully  examined  in  the  earlier  part  of 
the  year.  In  nearly  all  instances  the  disease  had  been  communicated 
from  the  sick  to  the  healthy  by  contagion,  either  at  tiie  experimental 
station  of  the  Bureau  or  in  neighboring  herds.  Very  few  showed  any 
disease  of  the  lungs ;  in  fact  the  disease  manifested  itself  chiefly  by  ex- 
tensive ulcerations  of  the  c&ccum  and  colon  (Plate  I).  The  animals  lin- 
gered usually  from  one  to  three  weeks  after  the  first  appearance  of  the 
disease,  and  in  nearly  every  case  were  killed  in  the  last  Stages  to  prevent 
any  post  mortem  changes,  as  the  animals,  when  left  to  themselves,  often 
(lie  early  in  the  night  and  d^mposition  sets  in  very  rapidly  daring 
the  spring  and  summer  months  in  this  climate. 

It  was  our  intention  to  study  carefully  the  microbes  found  in  the  vari- 
ous exudates  of  the  serous  cavities,  especially  that  of  the  peritooeal 
cavity,  which  has  been  considered  very  virulent  by  former  observers. 
In  cases  of  advanced  disease,  characterized  by  extensive  ulcerations  of 
the  large  intestine,  it  was  found,  on  microscopic  examination  of  lymphatic 
glands  and  other  organs  invested  by  the  peritoneum,  that  the  latter 
membrane  was  covered  with  a  layer  of  lymph,  in  which  were  imbedded 
various  kinds  of  bacteria,  micrococci  of  different  sizes,  slender  as  well 
as  thiok  baoillL    Oover-glaues  brought  in  oontaet  with  the  peritoneom 
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likewise  contained  several  forms.  Fmally,  the  persistent  impnrity  of 
the  contents  of  vacuum  tubes,  as  well  as  cultures  made  directly  from 
the  serous  effusions  at  the  post  mortem  exftmination,  forced  us  to  con- 
clude that  we  must  not  look  for  any  pure  cultures  from  this  source. 
The  inference  was  that  microbes  gained  access  to  the  closed  cavity 
through  lesions  caused  by  the  extensive  ulcerations  of  the  large  intes- 
tine which  always  accompanied  these  cases,  and  that  they  were  not 
there  destroyed  either  because  the  system  had  been  so  debilitated  or 
the  microbes  were  capable  of  a  parasitic  existence. 

The  peritoneal  exudate  had  been  pronounced  virulent  by  Klein,  who 
thence  obtained  the  bacillus  claimed  by  him  to  be  the  cause  of  swine  pin  guo. 
We  determined  to  isolate  and  study  the  different  bacteria  which  wc 
should  meet  with  in  this  exudate  by  culture  and  inoculation.  If  the 
lesions  in  the  intestine  were  due  to  a  local  multiplication  of  the  specific 
microbe  in  the  mucous  membrane,  it  seemed  natural  to  suppose  that 
it  would  be  very  abundant  in  the  contents  of  the  intestinal  canal  and 
would  find  its  way  with  the  other  bacteria  into  the  peritoneal  ctivity, 
and  that,  having  become  adapted  to  the  struggle  with  animal  tissues,  it 
might  even  outgrow  the  other  forms  in  this  situation.  At  the  same 
time  the  possibility  must  not  be  set  aside  that  septic  bacteria  might 
gain  entrance  in  the  same  way  by  a  rapid  invasion  of  the  blood  or  lym- 
phatic channels  or  both,  materially  change  the  clinical  aspects  of  the 
disease,  and  give  rise  to  various  apparently  inexplicable  phenomena 
and  sequela).  In  two  cases  a  bacillus  was  found  in  the  peritoneal  cavity 
made  up  of  long,  jointed  filaments,  and  probably  identical  with  the  ba- 
cillus of  malignant  oedema  (Vibrion  septique)^  the  spores  of  which,  ac- 
cording to  Koch,  are  abundant  in  the  soil.  These  filaments  were  found 
in  great  abundance  ux>on  cover-glasses  upon  which  a  delicate  film  of 
peritoneal  exudate  had  been  dried.  In  another  pig,  which  died  in  the 
night  during  a  heavy  frost  (November  22, 1884),  and  which  was  exam- 
ined early  next  morning,  a  cover-glass  touched  to  the  peritoneal  surface 
of  the  liver  was  found  crowded  with  a  bacillus  in  long,  jointed  filaments, 
no  doubt  identical  with  the  preceding.  The  appearance  of  the  abdom- 
inal cavity  in  this  case,  as  indicated  in  the  notes  of  the  post  mortemj 
are  briefly  as  follows : 

Abdomen  on  opening  emits  a  faint  odor  not  observed  in  previous 
cases.  Ulcers  of  the  mucous  membrane  of  the  large  intestine  plainly 
visible  through  the  peritoneum  j  peritoneum  dry,  no  serum  in  the  cav- 
ity, no  evidence  of  peritonitis.  Liver  of  a  pale  reddish  color  j  on  sec- 
tion bloodless;  caecum  and  colon  studded  with  ulcers,  some  covered 
with  a  projecting  black  necrotic  mass.  Sections  of  the  liver  hardened 
in  alcohol  were  ^nnd  to  contain  three  different  forms  of  microbes,  the 
bacillus  found  on  the  surface  of  the  liver,  the  individual  filaments  of 
which  were  very  long,  a  small  slender  bacillus,  and  a  micrococcus ;  these 
were  present  in  equal  numbers.  The  cover-glass  with  which  the  peri- 
toneal surface  of  the  large  intestine  had  been  touched  in  close  proximity 
to  the  ulcers  revealed  not  a  single  microbe  among  the  numerous  epithe- 
lial cells  which  had  come  away.  Thus  the  invasion  of  the  bacillus  was 
no  doubt  by  way  of  the  bile  ducts  in  this  case.  The  presence  of  such 
large  numbers  of  microbes  in  the  liver  tissue  can  hardly  be  accounted 
for  by  a  post  mortem  growth  in  this  instance.  In  blood  collected  from 
the  heart  and  examined  unstained,  this  same  bacillus  was  found,  the 
elements  pale  and  almost  disintegrated. 

In  sections  made  of  one  of  the  idcers^  the  mucous  membrane  was  found 
entirely  thrown  off,  as  well  as  a  portion  of  the  submucous  connective 
tissue.    The  muscular  layer  was  replaced  by  an  inflammatory  infiltra- 
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tion  of  cells  and  enormonsly  thickened,  so  that  the  line  of  &tty  Ussqa 
in  the  submucosa  was  pushed  forward  into  the  lumen  of  the  tube  and 
formed  two  sides  of  a  cone  (the  apex  of  which  had  slou^i^hed  away)  be- 
tween the  mass  of  infiltrated  cells.  Yarions  kinds  of  bacteria  were 
found  in  this  inflammatory  tissue,  but  towards  and  beneath  the  peri- 
toneum wen^  colonies, of  micrococci  occupying  intervals  between  the  cells 
and  la^^er  spaces  probably  lymphatic.  This  case  is  cited  simply  to  point 
out  what  may  be  found  in  a  case  of  advanced  swine  plague  in  which  tbe 
lesions  are  concentrated  in  the  large  intestine  chiefly,  and  the  Imigs 
mostly  intact.  It  indicates  somewhat  the  difficulties  in  the  way,  the 
time  that  must  be  consumed  before  any  trustworthy  results  are  ob- 
tained, and  the  caution  that  must  necessarily  be  exercised  in  coming  to 
a  conclusion. 

In  endeavoring  to  i»rry  out  the  plan  of  isolating  and  cultivating  the 
bacteria  found  in  swflie  plague^  the  work  was  retarded  by  the  difficulty 
of  keeping  on  hand  cases  of  swme  plague  contracted  in  the  natural  way, 
and  by  the  heat  of  summer  which  completely  interfered  with  the  onh- 
nary  nutritive  gelatine  cultures.  Finally  a  special  ^^  cold  box  "  was  con- 
structed in  connection  with  the  cold-air  chamber  of  an  ordinary  refrige- 
rator, and  thickly  padded  with  felt.  The  air  within  this  box,  in  com- 
mnnication  with  that  of  the  refrigerator  by  an  upper  and  lower  pip^ 
remained  about  10^  F.  below  the  temperature  of  the  laboratory,  which 
for  several  months  rarely  fell  below  90^  F.  at  night  Plate-cultures  and 
tube-cultures  were  kept  in  this  box,  and  only  removed  for  purposes  of 
examination  and  inoculation.  In  this  way  .only  were  we  able  to  utilise 
ffelatine  after  losing  many  plates  upon  which  hours  had  been  spent  the 
day  previous. 

Perplexed  by  contradictory  results  and  failing  to  obtain  any  pathoge- 
nic germ  by  isolating  the  different  forms  found  in  the  peritoneal  effusion, 
the  discovery  of  a  fine  baciUus  in  Germany  causing  a  disease  in  swine 
which  was  regarded  as  identical  with  swine  plague  in  England  and  the 
United  States  aroused  our  attention.  The  bacillus,  of  exc^dingly  small 
aizQ^  was  described  as  being  present  in  large  numbers  in  the  spleen  and 
other  organs  of  diseased  pigs,  and  that  the  disease  could  be  at  onoe  deter- 
mined by  examining  portions  of  the  spleen,  dried  on  cover-glasses.  Afl 
this  bacillus  had  never  been  seen  by  us  we  aecided  to  examine  the  spleen 
very  carefully  in  order  to  determine  its  presence  or  absence. 

The  disease  having  for  the  moment  cUed  out  at  the  experimental  sta- 
tion, our  attention  was  directed  to  an  outbreak  in  Salem  County,  New 
Jersey,  where  it  had  assumed  quite  extensive  proportions.  Two  young 
animals  were  killed.  In  both,  the  large  intestine  was  extensively  ulcer- 
ated, the  lungs  partially  hepatized,  and  the  large  serous  oavities  filled 
with  effusion.  Without  going  into  details,  we  need  but  to  state  that  in 
numerous  cover-glass  preparations  of  the  spleen  the  flue  bacillus  was 
absent ;  cover-glass  preparations  of  lung  tissue  and  of  the  serous  effu- 
sions equally  negative. 

In  regard  to  the  cultures  made  in  gelatine  tubes,  the  results  did  not 
differ  from  those  obtained  heretofore.  In  three  cultures  of  the  blood  of 
one  animal  nothing  grew;  in  one  from  the  other  animal,  three  or  foar 
colonies  appeared.  Several  cultures  frx)m  the  same  animal  were  entinrl; 
negative.  From  the  spleen  of  the  first,  three  different  microbes  were 
isolated — ^two  micrococcii  and  a  bacterium.  In  cultures  frt>m  blood  and 
serous  exudates,  several  other  forms  were  isolated.  In  all,  five  bacteria 
from  these  two  animals  were  studied  (4  micrococci  and  I  bacterium).  In- 
oculations of  each  into  two  mice  and  two  pigs  failed  to  produce  any  dis- 
ease  with  the  exceptions  m^ii\AOii^\^V^^«   The  cultores  in  gelatine 
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proved  that  both  in  the  blood  and  in  {he  spleen  these  bacteria  were  very 
few  in  namber,  bo  that  they  could  not  be  detected  in  cover-glass  prepara* 
tions.  We  were  fully  satisfied  that  the  fine  bacillus  claimed  to  be  the 
cause  of  the  disease  in  France  and  Germany  was  not  present. 

Anticipating  somewhat  the  conclusions  which  we  arrived  at  later  con< 
cerning  the  real  cause  of  this  puzzling  disease,  we  must  say,  at  this 
point,  that  we  no  longer  consider  a  micrococcus  as  the  cause  of  all  out- 
breaks of  the  disease  known  as  swine  plague.  The  First  Annual  Report 
of  the  Bureau  mentions  the  death  of  three  pigs  from  inoculation  with  a 
micrococcus.  This  micrococcus  is  easily  distinguished  by  its  peculiar 
growth  on  gelatine,  which  it  rapidly  liquefies.  Since  that  time  it  was  not 
found  excepting  in  one  of  the  two  cases  just  described.  The  ioocula- 
tions  with  this  produced  a  rise  of  temperature  within  ten  days  in  the 
two  animals  which  subsided  a  few  days  after.  One  of  the  animals  was 
kiUed  about  seventeen  days  after  inoculation.  The  lungs  were  found 
extensively  hepatized.  The  presence  of  numerous  lung  worms  left  us 
in  doubt  as  to  the  cause  of  this  hepatization.  Tubes  inoculated  from 
tlie  spleen  and  blood  remained  sterile.  The  second  animal  died  of  swine 
plague  one  month  after  inoculation.  The  results  which  we  obtained 
hftter  on  with  another  microbe  lead  us  to  suspect  that  this  was  a  case 
I«oduced  by  natural  infection.  Whether  this  micrococcus  is  a  septic 
ori^anism  or  one  which  is  the  cause  of  a  definite  disease  in  pigs  cannot 
be  answered  at  present 

The  attention  aroused  abroad  by  Pasteur's  vaccine  as  a  protective 
against  the  disease  known  as  rouget  in  France  and  Eothlauf  in  Oermany, 
and  there  regarded  as  identical  with  the  disease  prevailing  in  our  own 
country,  led  us  to  examine  carefully  two  tubes  of  vaccine  known,  re- 
spectively, as  first  and  second  vaccine,  which  were  kindly  s.ent  to  us  by 
Pro£  *  A.  Liautard,  of  New  York,  and  which  he  had  received  directly 
from  Pasteur's  laboratory.  We  were  surprised  to  find  that  the  microbe 
in  the  vaccine  was  identical  with  that  described  by  German  investiga- 
tors as  being  the  cause  of  the  disease  in  Germany.  This  microbe  was 
without  doubt  a  bacillus,  exceedingly  small,  to  be  sure,  but  not  at  all 
recalling  the  microbe  originally  described  by  Pasteur  and  Thuillier  as 
having  the  form  of  a  figure  of  eight.'  We  shall  later  state  our  reasons 
for  supposing  that  the  microbe  first  discovered  by  Thuillier,  and  the  one 
now  cultivated  as  a  vaccine  in  Pasteur's  laboratory  are  two  entirely  dif- 
ferent microbes  and  the  cause  of  two  distinct  diseases.  In  the  follow- 
ing chapter  the  results  of  our  experiments  with  the  vaccine  are  given 
in  detail,  and  from  them  it  will  be  seen  that  it  does  not  prevent  swine 
plague,  for  the  simple  reason  that  the  vaccine  of  one  disease  cannot  pro- 
tect against  another. 

AN  EXAMINATION  OF  PASTEUB'S  YAOOINB  FOB  BOITaET. 

On  October  16  a  tube  was  received  at  the  laboratory  containing  about 
15*^*^  of  Pasteur's  vaccine  for  rouget,  the  European  swine  plague.  The 
color  of  the  liquid,  which  was  faintly  turbid,  was  of  a  light  reddish  yel- 
low. A  rubber  cork  securely  closed  the  mouth  of  the  tube.  On  drying 
minute  portions  on  cover-glasses  for  the  purpose  of  examining  the  kind 
of  microbe  it  contained,  the  culture  liquid  was  found  to  contain  a  con- 
siderable proportion  of  solid  matter  which  formed  a  thick  layer  on  the 
cover-glass  and  did  not  adhere  firmly  during  the  operation  of  staining 
and  washing.  This  residue  is  in  all  probability  peptone,  as  there  is  no 
precipitation  on  boiling.  Judging  from  the  amount  of  residue  the  cult- 
ure liquid  contained  at  least  2  per  cent. 
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When  Btained  in  methyl- violet,  prepared  by  adding  a  drop  of  an  aloo^ 
holic  solation  to  a  watch  glass  of  distilled  water,  and  examined  with  a  ^ 
homogeneous  objective,  the  microbes  appeared  as  bacilli  in  the  form  of 
very  slender  filaments  which  assumed  various  curves,  loops,  and  broken 
lines.  As  the  manner  in  which  the  vaccine  had  been  put  up  did  not 
seem  to  guarantee  the  absolute  purity  of  the  culture,  a  number  of  plate> 
cultures  were  made  whence  to  obtain  pure  cultures.  Two  days  later  a 
few  scattered  colonies  appeared  in  the  form  of  a  rosette  of  club-shaped 
elemsuts ;  these  were  small  bacteria.  On  the  following  day  a  large 
number  of  very  small  round  colonies  could  be  discerned  with  a  magni- 
fication of  about  60  diameters.  These  were  no  doubt  the  fine  ba^illL  A 
greenish  film  began  to  encroach  upon  the  plates  and  liquefy  the  gela- 
tine. A  microbe  was  described  by  Schiitz  as  bein^  in  the  vaccine  used 
in  Baden  which  produced  the  same  greenish  coloration.  Five  days  al^er 
the  plates  had  been  prepared  the  colonies  could  not  yet  be  dintinguished 
with  the  naked  eye.  Under  a  1-inch  objective  they  appeared  as  large 
as  pin's  heads.  To  avoid  total  loss  of  the  plates  by  the  encroachment 
of  the'chromogenous,  putrefactive  microbe,  a  spot  was  selected  under 
a  dissecting  microscope  free  from  colonies  of  what  were  supposed  to  be 
contaminating  bacteria;  a  minute  portion  of  the  gelatine  layer  contain- 
ing a  number  of  barely  visible  colonies  was  dug  up  and  transferred  to 
10^  of  beef  broth  with  1  per  cent,  peptone.  On  the  23d,  two  days  after 
inoculation,  a  faint  opalescence  was  observed  in  both  tubes,  which,  on 
shaking,  was  resolved  for  the  moment  into  delicate  rolling  clouds.  There 
was  no  membrane  or  deposit.  From,  another  plate,  a  tube  culture  in  nu- 
tritive gelatine  and  one  in  beef  broth  with  peptone  were  made  in  the 
same  way.  In  three  days  the  liquid  culture  presented  the  same  appear- 
ance as  tihose  made  from  the  other  plate.  Films,  dried  on  oover-glasaeB, 
and  stained  for  half  a  minute,  contained  the  same  bacilli  as  those  found 
originally  in  Pasteur's  liquid  vaccine.  The  track  of  the  platinum  wire 
in  the  tube  of  gelatine  became  opaque  in  a  few  days.  A  row  of  doad- 
like  masses  began  to  spread  f]X)m  it  as  a  center  and  appeared  as  if  strung 
on  the  needle  track  which  was  now  very  faintly  discemable.  (Plate  U, 
Fig.  6.)  These  clouds  were  Mnged  at  the  edges,  and  when  approaching 
one  another  the  entire  growth  presented  the  appearance  of  a  minate 
test-tube  brush*  forced  down  into  the  transparent  gelatine.  We  were^ 
therefore,  led  to  conclude  fh)m  microscopical  and  culture  ap];>earanceB 
that  the  microbe  of  Pasteur's  vaccine  was  not  a  figure-of-eight  form  as 
he  himself  described,  but  a  bacillus  not  to  be  mistaken  for  a  microcooca& 

(a)  Inoculatian  toith  the  first  vaccineyinmiee. — It  had  been  exi>eriment- 
ally  determined  by  Loefiler  that  the  bacillus  of  rouget  resembles  very 
closely  the  bacillus  which  produces  septicsdmia  in  mice,  in  microscopie 
appearances,  in  its  mode  of  growth  in  gelatine  as  well  as  in  its  beharior 
towards  the  white  blood  corpuscles  in  the  body  of  the  infected  anima!. 
K  the  bacillus  of  Pasteur's  vaccine  is  identical  with  the  bacillufi  of 
rouget  in  Germany,  and  not  too  attenuated,  it  should  produce  septicae- 
mia in  mice.  On  October  17,  three  mice  were  inoculated  by  iujectiog 
beneath  the  skin  of  the  back  of  two  5  drops,  of  the  tiiird  10  drops  of  the 
vaccine;  they  were  kept  in  a  large  glass  bell -jar  covered  with  a  sheet 
of  tin  perforated  with  large  holes  over  its  entine  surface,  and  supplied 
abundantly  with  food  and  water.  To  avoid  pain  they  were  invariably 
chloroformed  before  inoculation.  October  20,  one  mouse  was  plainly  ill; 
it  moved  with  difficulty,  had  a  staring  coat  and  sufifused,  partly  doeed, 

*  Within  a  few  daja  a  book  on  ronget  (Lvdtin  a.  Sobotteliaa  Der  ICoiklatifd.  Sekuwu) 
was  received  in  which  the  term  **  test- tube  brush  "  is  alao  used  in  deaoribing  t^  ip* 
pearance  of  the  gelatine  eoLtare. 
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eyes.  It  was  found  dead  the  next  morning,  or  abont  four  days  after  in- 
oculation. Portions  of  the  spleen,  liver,  and  blood  from  the  heart  were 
rubbed  on  cover- glasses,  dried  and  stained  for  half  a  minute  in  an  aque- 
ous solution  of  methyl-violet.  Two  cultures,  one  in  gelatine  and  one  in 
beef  broth  peptone,  had  been  previously  made.  On  the  three  cover- 
glasses  very  fine  bacilli  were  found  quite  abundantly,  some  free  and 
some  within  white  blood  corpuscles  (Plate  II,  Fij?.  5).  In  one  ceU,  at 
least  thirty  could  be  counted.  The  presence  of  large  numbers  of  bacilli 
in  white  blood  corpuscles  from  the  spleen  of  mice  in  which  scpticsDmia 
had  been  produced  by  the  injection  of  putrid  blood  was  pointed  out  as 
far  back  as  1878  by  Koch,  and  lately  confirmed  by  Lofiler  and  Schutz, 
in  mice  inoculated  with  the  virus  of  rouget.  The  culture  in  gelatine  of 
blood  from  the  heart  assumed  precisely  the  same  appearauco  as  did  the 
culture  from  the  gelatine  plates.  The  liquid  culture  proved  to  be  made 
np  entirely  of  the  fine  bacilli,  while  its  microscopic  appearance  coin- 
cided with  the  liquid  cultures  from  the  gelatine  plates.  October  24,  an- 
other mouse  showed  s^^mptoms  of  illness.  The  eyes  were  slightly  suf- 
fused, the  coat  staring,  and  the  respiration  labored.  It  lived  through 
the  next  day,  but  was  found  dead  on  the  morning  of  the  2Gth,  nine  days 
after  inoculation.  In  the  liver  and  blood  a  moderate  number  of  bacilli 
were  found;  in  cover- glasses  of  the  spleen  they  were  not  observed,  A 
culture  of  blood  from  the  heart  in  beef-broth  peptone  contained,  two  days 
later,  a  pure  culture  of  the  slender  bacilli.  The  third  mouse  remained 
welL  Inoculations  with  the  pure  cultures  of  the  vaccine  were  not  at- 
tempted for  want  of  time.  The  above  illustrates  very  clearly  how  in 
certain  cases  pure  cultures  may  be  obtained  from  impure  mixtures  by 
simply  inoculating  with  the  mixture  an  animal  susceptible  to  one  of  the 
forms  only. 

The  foregoing  experiments  seemed  to  us  sufBcient  proof  that  the  mice 
had  died  from  a  multiplication  in  the  various  organs  of  the  bacillus 
found  in  Pasteur's  vaccine.  We  were  also  convinced  that  the  bacillus 
cultivated  as  a  vaccine  in  France  was  identical  with  the  bacillus  re- 
garded as  the  cause  of  rouget  in  Germany. 

(6)  Vaceination  o/ |n</«.---October  16,  pigs  78  and  94  were  inoculated, 
each  with  five  drops  of  the  first  vaccine,  one-half  into  each  thigh ;  Nos. 
76  and  95  received  in  the  same,  manner  about  2^  each  of  the  same  vac- 
cine. Pig  78  died  October  20.  Having  a  black  skin  discolorations 
could  not  be  made  out.  In  the  peritoneal  cavity  a  very  large  quantity 
of  coagulable,  straw-colored  lymph  was  found ;  a  fibrinous  exudate  cov- 
ered the  coils  of  the  large  intestine  and  lumps  of  the  same  lay  loose  in 
thA  cavity ;  the  peritoneum  itself  was  pale.  The  Uver  was  of  a  pale 
flesh  color  and  almost  bloodless,  the  lobules  standing  out  very  distinct. 
A  fibrinous  exudate  matted  the  diiferent  lobes  together.  Lungs  of  a 
rosy  color,  slightly  congested,  some  serum  in  the  pleural  sacs  as  well  as 
in  the  pericardial  cavity.  Bight  heart  distended  by  a  clot,  lefb  empty. 
In  the  stomach  an  intensely  red  patch  was  found  near  the  pylorus  cov- 
ered with  a  whitish  mucous  layer,  readily  removed.  Tbe  intestines  ap- 
parently healthy.  The  inguinal  glands  of  one  side  were  considerably 
reddened.  In  order  to  see  how  far  the  inoculation  viitii  a  few  drops  of 
the  vaccine  was  accountable  for  death,  cover-glasses  upon  which  bits  of 
the  spleen  and  liver  had  been  rubbed  and  others  upon  which  blood  and 
serum  from  the  peritoneal  cavity  had  been  dried  were  examined,  but 
they  contained  no  bacteria  of  any  kind.  Cultures  in  gelatine  tubes 
were  prepared  with  a  platinum  loop  from  the  peritoneal,  pericardial, 
and  pleural  effusions  from  the  cut  surface  of  spleen  and  blood  from  the 
heart*    A  portion  of  the  spleen  was  dropped  into  a  liquid  culture  at 

31AQ— 'SS. 


482         REPORT   OP   THE   COMMISSIONER   OF   AGRICULTURE. 

tlic  Banie  time.  A  pipette  was  filled  with  the  peritoneal  effnsion  and  one 
with  blood.  On  tlie  following  day  two  tubes,  one  of  meat  brotL,  ibe 
other  of  meat  broth  with  peptone,  received  each  several  drops  of  the 
peritoneal  exudate  from  a  pipette.  Two  additional  tubes  were  inmni- 
lated  with  a  platinum  loop  from  the  pipette  containing  blood  from  the 
heart. 

All  of  the  above  cultures  remained  sterile  excepting  the  two  liquid 
cultures  of  the  blood  and  the  gelatine  tube  containing  a  portion  of  the 
spleen.  Both  the  former  became  faintly  clouded  on  the  second  <lay 
after  inoculation,  and  were  found  pure  cultures  of  the  bacillus  found  iii 
the  vaccine.  It  is  probable  that  they  had  multiplied  in  the  pipette  over 
night  and  made  infection  possible,  as  their  number  in  the  blood  must 
have  been  very  small. 

In  about  two  weeks  after  inoculation  a  faint,  cloudlike  growth  from 
the  bit  of  spleen,  which  was  about  the  size  of  a  split  pea,  downward 
^nto  the  gelatine  could  be  easily  seen.  When  the  bit  of  spleen  was  re- 
moved a  week  later  and  rubbed  on  cover-glasses,  exquisite  preparations 
of  the  rouget  bacillus  were  obtained.  Masses  of  filaments  could  be 
seen  interlacing  with  one  another  in  all  directions.  Most  of  the  fila- 
ments were  of  considerable  length  (20  to  30  micro  millimeters).  The  in* 
jected  bacilli  had  thus  penetrated  the  system  quite  thoroughly,  though 
present  at  any  place  in  but  small  numbers. 

The  three  remaining  pigs  which  had  been  vaccinated  appeared  nndis* 
turbed  by  the  operation.  The  temperature  chart  is  given  on  page  434  in 
connection  with  the  second  vaccination. 

A  tube  of  the  second  vaccine  was  received  at  the  laboratory  ou  Octo* 
ber  23.  It  remained  unopened  in  a  cool  box  sit  a  temperature  of  60<^  to  65<> 
F.,  nntil  October  28,  when  a  portion  was  used  for  the  second  yaocinsh 
tion  of  pigs,  another  for  the  inoculation  of  mice,  and  a  third  for  micro- 
scopical examination  and  cultivation.  In  general  appearance,  color,  and 
consistency  the  liquid  resembled  the  first  vaccine  closely.  On  removing 
the  rubber  stopper  there  was  a  sudden  outnish  of  air,  which  {scattered 
a  portion  of  the  liquid  as  a  fine  spray.  At  the  same  time  minute  air- 
bubbles  rose  to  the  surface  of  the  liquid  forming  a  delicate,  white  foamy 
layer. 

Portions  were  immediately  dried  on  covers  and  stained  in  an  aqueous 
solution  of  methyl-violet.  Examined  with  a  Zeiss  y\  homog.  Oc.  2,  two 
kinds  of  bacilli  were  found.  (Plate  II,  Fig.  4.)  Large  ones  with  rounded 
extremities  from  2.5  to  4  micromillimeters  long  and  about  .7  micromil- 
limeters  broad,  a  few  in  chains  of  two  to  four,  the  majority  iaolated* 
Some  failed  to  stain  deeply,  probably  because  dead.  The  other  bacilli 
resembled  closely  those  found  in  the  first  vaccine.  They  occurred  in 
slender  filaments,  either  curved  or  angled.  Some  of  the  filaments  were 
plainly  jointed,  the  segments  measuring  not  more  than  from  1  tol.w 
micromillimeters  in  length ;  a  few  isolated  bacilli  were  of  the  sauie 
length  as  the  segments  of  the  longer  filaments. 

Plate  cultures  were  at  the  same  time  prepared  by  adding  two  dropa 
of  the  vaccine  liquid  to  10^«  of  beef  broth  peptone  and  mixing  one 
drop  of  tbis  dilution  with  10<^^  of  nutritive  gelatine,  which  was  spread 
on  two  plates.  At  the  same  time  two  additional  plates  were  prepared 
by  adding  merely  a  i)latinum  loop  of  the  dilution  to  10~  of  the  gelatine. 
Though  examined  from  time  to  time  for  nearly  a  week  no  colonies  of  the 
bacillus  could  bo  detected.  But  this  was  easily  explained  when  the 
tube,  which  formed  the  dilution  for  the  plate  cultures,  was  found  stenle 
after  four  or  five  days.  It  seemed  as  if  the  microbea  were  dead  ,*  the 
iBTge  as  well  as  the  amaW  V^mWw.^.   Qu  Q^Xki^^^t  Z\.  two  additional  colt* 
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ures  were  prepared  by  adding  to  each  about  foar  drops  of  the  vaccine. 
Trhich,  niter  exposure,  bad  been  kept  iu  a  refrigerator.  On  the  third 
day  one  culture  was  faintly*  clouded  and  found  to  contain  the  delicate 
bncilli ;  the  other  tube  remained  clear.  The  great  majority  of  the  bacilli 
in  the  vaccine  were  evidently  incapable  of  multiplying.  That  the  cult- 
ure liquid  was  not  at  fault  was  alterwards  proved  by  inoculating  the 
tubes  which  had  remained  sterile  with  pure  cultures  of  the  first  vaccine. 
An  abundant  growth  was  observed  in  two  days. 

(a)  Inoculation  of  mice. — On  October  28  two  mice  were  inoculated,  each 
with  one  drop  of  the  second  vaccine,  three  with  three  drops  each,  and 
one  with  four  drops.  The  mouse  inoculated  with  the  first  vaccine  and 
still  well  received  about  two  drops.  October  31  one  of  the  mice  inocu- 
lated with  three  drops  was  found  dead.  Limbs  partly  flexed,  eyes  half , 
closed.  The  organs  were  normal  in  appearance,  excepting  the  lungs, 
which  were  intensely  congested.  Cover-glass  preparations  from  Sie 
liver,  spleen,  blood  from  the  heart  and  lungs  contained  no  bacteria;  a 
meat  broth  peptone  and  a  gelatine  culture  inoculated  with  bloodfrom  the 
heart  remained  sterile.  In  this  case  death  could  not  have  been  caused- 
by  the  inoculation.  On  November  4,  one  week  iafter  inoculation  with 
three  drops  of  the  vaccine,  a  second  mouse  died,  after  having  shown  signs 
of  illness  for  a  day  or  two  previous.  It  was  found  with  limbs  flexed,  a«  in 
sitting,  but  it  bad  fallen  Ibrwards  on  its  head  from  a  piece  of  bread  on 
which  it  bad  been  sitting.  The  back  was  arched,  the  eyes  closed  with 
slight  secretion.  On  removing  the  skin  of  the  abdomen  a  few  red  patches 
were  found  on  its  under  surface.  There  was  a  collection  of  serum  in  the 
fold  of  the  groin  on  each  side  where  the  lymphatic  glands  stood  out 
prominent.  There  was  some  serum  in  the  peritoneal  cavity  j  the  spleen 
was  dark  and  tumefled,  the  liver  quite  dark,  kidneys  pale.  On  section 
the  cortex  was  paler  than  the  medulla ;  through  both  regions  small  rami- 
flcatious  of  a  dark  red  color  extended ;  lungs  normal.  Cover-glass  prep- 
arations revealed  the  minute  bacilli  iu  the  blood  from  the  heart,  in  the 
lungs,  spleen,  liver,  and  kidneys.  Their  number  in  all  organs,  except- 
ing in  blood  from  the  heart,  was  enormous.  In  the  lungs,  liver,  and 
spleen  large  pale  cells  were  found  in  large  numbers  gorged  with  the 
bacilli.  (Plate  II,  Fig.  6.)  Small  cells  were  also  observed  in  which  the 
stained  bacilli  were  so  numerous  as  to  give  the  cell  a  deeply  stained, 
reticulated  appearance.  A  gelatine  and  a  liquid  culture  were  prepared 
by  snipping  away  the  apex  of  the  heart  with  flamed  scissors  and  trans- 
ferring some  blood  with  a  platinum  wire.  These  tubes,  strange  enough, 
remained  sterile.  The  remaining  mice  showed  no  signs  of  disease. 
These  experiments  go  far  to  demonstrate  the  identity  of  the  pathogenic 
bacilli  in  both  vaccines.  The  large  bacillus  may  have  been  some  harm- 
less microbe,  the  introduction  of  which  into  the  culture  took  place  no 
doubt  when  the  tubes  were  originally  filled  with  the  vaccine  liquid. 

We  infer  from  the  culture  and  inoculation  experiments  that  the  second 
vaccine  was  as  weak  as  the  first,  probably  much  weaker.  The  bacilli 
of  the  first  vaccine  developed  abundantly  on  gelatine  plates,  while  those 
of  the  second  did  not.  The  latter  failed  in  two  out  of  three  oases  to 
grow  in  liquid  media,  while  the  former  readily  grow  in  all  inoculated 
tubes.  Their  behavior  towards  the  mice  agrees  with  these  determina- 
tions. The  efficiency  of  the  vaccination,  which  depends  on  the  quality 
of  the  second  as  well  as  that  of  the  first  vaccine,  is  much  impaired  when 
the  strength  iind  vitality  of  the  preparations  cannot  be  relied  on.  It  is 
true  that  there  is  much  time  lost  in  importing  the  vaccine  from  Paris 
but  as  both  vaccines  were  s|ibjected  to  the  same  co\i4\\\ow%^XXi<^  ^^'^ 
attenuation  of  the  second  vaccine  in  compariaoix  '^iXAv  ^Ave  ^'t^^  Tostf^^i'^ 
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ascribed  to  a  failure  in  preparation.  Iti  fact,  it  is  reasonable  to  antici- 
pate that  the  time  lost  in  importing  the  vaccine  would  be  a  serious  ob- 
stacle to  its  application  in  this  country,  even  if  it  could  be  shown,  which 
is  by  DO  means  proved,  that  the  same  disease  existed  here,  as  longaa 
the  present  methods  of  keepiug  the  vaccine  remain  in  use. 

{b)  Vaccination  of  pips, — The  vaccination  was  und^rbikcn  October  28, 
twelve  days  after  the  hrst  vaccination.  Pigs  Nos.  76,  94,  and  05,  wbicli 
had  received  the  first  vaccine,  were  inoculated  by  a  hypodermic  injection 
of  about  two  and  a  half  drops,  which  is  the  ])rescribed  dose.  In  addi- 
tion to  the3C,  two  other  pigs,  Nos.  103  and  104,  receiveii  each  about  2** 
of  the  same  vaccine,  one  half  into  each  thigh.  Our  object  was  to  pro- 
duce the  disease,  if  possible,  by  a  large  dose,  and  compare  it  with  the 

^  disease  prevalent  here.    None  of  the  animals  became  sick,  however. 
The  following  table  gives  the  temperature  of  each  vaccinated  i)ig  from 

,  the  day  of  the  first  vaccination  to  November  5: 

FIRST  VACCINATION,  OCTODEK  Itt. 


Date. 


October  16. , 
0<tulmr  17  . 
OotobHr  (9.. 
October  20.. 
Octobur  21 
OctoluT  22.. 
Oot«>bor  23.. 
Octobor  25.. 
October  20  . 
October  27.. 
October  28.. 


No.  7a. 


op. 

103 

loni 

1021 
lOSg 
1U34 

luna 

I04i 

102 

102» 

102| 

103 


Ka7& 


102i 
102 
102^ 
Died. 


No.  94. 


OF. 
]04| 
104 1 
103| 
104 
103J 
103| 
103 
l«2i 
.103i 
104 
103| 


No.  95u 


OF. 
103 
1021 
loai 

103| 

lo;;! 

1024 

103 

103 

103| 

103 

103| 


No.  103. 


OF, 


1041 


Ko.l(M. 


OF. 


10(| 


SECOND  VACCINATION,  OCTOBER  28. 


Ortober  29.- 
October  31.., 
November  2 
November  6 
November  0 


103 

103| 

103 

102 

1021 


103 

io:t| 

103 

10>1 

1031 


1021 

103 

1031 

103 

103] 


1081 
1031 
1031 
IO2I 
1031 


Ik] 

m 


One  week  after  the  second  vaccination  these  pigs  were  penned  witli 
two  others  which  were  affected  with  swine  plague  of  a  very  severe  ty])C. 
These  animals  had  been  obtained  from  a  place  several  miles  from  tlic 
experimental  station  on  Kovember  4,  as  no  cases  of  swine  plague  bad 
been  kept  at  the  station  since  the  summer  of  the  same  year.  One  of 
these  pigs,  No.  105,  died  on  the  same  day,  the  other.  No.  lOG,  died  in 
the  night  between  the  Cth  and  7th.  The  contact  of  the  healthy  with 
the  diseased  did  not  extend  over  a  period  of  more  than  two  days  there- 
fore. 

The  history  of  these  vaccinated  animals  is  briefly  as  follows:  On  the 
morning  of  November  15,  |»igs  Nos.  95  and  103  were  found  dead.  The 
former  had  been  twice  vaccinated,  receiving  about  2«»  of  the  first  vac- 
cine (at  least  ten  times  the  proper  dose)  and  about  three  drops  of  the 
second.  Pig  No.  103  had  received  about  2*^*  of  the  second  vaccine  only 
(also  about  ten  times  the  prescribed  dose).  Poh(  mortem  at  2  p.  m., 
temperature  of  the  night  previous  and  day  40^  to  60^  F.  There  was  no 
distinct  discoloration  of  the  skin  noticeable.  The  superficial  lymphatic 
glands  of  the  groin  were  tumefied  and  reddened.  On  opening  the  ab- 
domen the  small  intestines  were  found  studded  with  whitish  excres- 
cences, caused  by  the  attachment  of  echinorhynchi.  Delicate  filaments 
stretched  aoross  tbe  coiia  oi  VKiVA^\Iai<^  %sA  ^ksiq!^  ^axqus  efiusion  indi- 
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cated  slight  peritonitis.  Mesenteric  glands  enlarged  and  congested, 
mesenteric  vessels  dark,  gorged  with  blood;  lungs  and  heart  evidently 
inUict ;  the  bronchi  contained  a  few  lung  worms  ;  spleen  and  liver  not 
noticeably  changed.  In  examining  the  intestinal  tract  a  large  area  of 
the  mucous  membrane  of  the  stomach  was  intensely  reddened,  some 
places  oi  a  bright  scarlet,  others  duller.  The  ileum  was  cougested ;  no 
ulcerations  visible.  The  csBcum  and  large  intestine  were  intensely  red- 
dened. For  some  distance  from  the  valve  the  mucous  surface  was  stud- 
ded with  small  discolorations  which  on  close  examination  were  seen  to 
be  depressions  of  commencing  ulcerations.  About  the  ileo-csBcal  valve 
there  were  small  masses  of  yellowish  matter  plugging  the  distended 
mouths  of  the  flask-shaped  glands,  in  pig  103  the  post  mortem  appear- 
ances were  as  follows:  The  major  part  of  the  lun^s  was  highly  congested, 
a  considerable  quantity  of  a  pale  reddish  liquid  in  both  pleural  sacs. 
The  surface  had  a  mottled  appearance  due  to  islands  of  dark  red  color 
surrounded  by  paler  tissue;  no  hepatization ;  lung- worms  present;  stom 
ach  and  small  intestine  not  affected  ;  echinorhynchi  attached  to  its 
walls ;  ascarides  extending  up  into  bile-ducts.  Large  intestine  and  csb- 
cnm  intensely  congested  as  with  No.  95 ;  a  large  patch  of  ulcerations 
about  the  valve ;  a  few  nodular  swellings,  probably  enlarged  follicles. 
The  lymphatic  glands  of  tbe  abdominal  cavity  in  general  tumefied,  pur- 
plish. We  felt  no  hesitation  whatever  in  pronouncing  both  as  having 
had  swine  plague. 

Pig  104,  which  had  been  inoculated  with  the  second  vaccine  only,  bat 
which  had  received  a  large  dose  of  the  same  (about  2^)  was  found  dead 
I^ovember  7,  and  examined  immediately.  There  was  no  discoloration  of 
the  skin  perceptible.  The  superficial  lymphatic  glands  of  the  groin 
somewhat  enlarged  and  slightly  reddened.  A  small  quantity  of  serum 
in  the  abdominal  cavity.  Dark  bluish  protuberances  and  wbitish  spots 
on  the  small  intestine  indicated  the  presence  of  echinorhynchi.  The 
lungs  were  much  cougested  ;  the  bronchi  filled  with  lung  worms;  some 
ascarides  in  the  stomach.  Lesions  characteristic  of  swine  plague  were 
not  found  in  the  large  intestine. 

Pig  y4,  which  had  received  five  drops  of  the  first  and  about  three  drops 
of  the  second  vaccine,  died  very,  suddenly  on  the  morning  of  November 
18.  It  had  been  apparently  well  a  few  hours  before  death.  The  post 
mortem  examination  was  made  within  an  hour  after  death.  The  skin 
of  the  ears,  about  the  vulva,  and  along  the  middle  line  of  the  abdomen 
covered  with  a  red  blush.  Isolated  red  patches  on  the  inner  aspect  of 
the  limbs  and  on  the  vertical  aspect  of  the  neck.  The  inguinal  glands 
beneath  the  skin  enlarged,  pule;  on  incision  much  serum  flowed.  The 
subcutaneous  fatty  tissue  over  the  lateral  aspect  of  the  abdomen  was 
dotted  with  numerous  punctiform  extravasations.  In  the  abdominal 
cavity  the  large  intestine  presented  a  very  striking  appearance.  Be- 
neath the  peritoneal  coat,  throughout  its  whole  extent,  it  was  covered 
with  innumerable  blood  extravasations,  varying  from  a  mere  dot  to  ob- 
long patches  about  one-eighth  to  one-quarter  of  an  inch  long.  The  spleen, 
somewhat  enlarged,  was  dotted  with  numerous,  slightly  elevated,  dark 
spots.  The  stomachy  along  the  lesser  curvature,  was  sprinkled  with  ec- 
chymoses.  The  pentoneal  cavity  contained  a  moderate  quantity  of 
serum.  The  right  heart  was  filled  with  sei'um,  darkened  by  suspended 
corpuscles;  the  left  quite  empty.  On  the  auricles  a  number  of  minute 
red  dots  were  present.  The  lungs  were  but  slightly  cougested.  Over 
the  surface  of  both  were  scattered  numerous  dark  red  patches  about  one- 
eighth  of  an  inch  in  diameter.  On  section  these  were  foaud  V\  ^<^t^^ 
Bpond  to  diirk  hepatizeil  lobules  beneatli.    A.  te^  Vwu^;  ^otvckss  v^^s^^eoX*' 
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All  the  lymphatic  glands  in  the  thoracic  cavity  vere  of  a  very  dark-red 
color.  On  section  this  color  was  found  throughout  the  gland  and  ft 
largo  amount  of  dark-colored  blood  flowed  from  the  cut  surface. 

The  lymphatic  glands  about  the  stomach  and  along  the  entire  extent 
of  the  meso-colon  were  enlarged,  dark  purplish,  similar  in  appearance 
to  those  of  the  thorax.  Those  of  the  colon  resembled  dark-red  beans  in 
size  and  color.  The  glands  of  the  mesentery  were  enlarged,  the  cortei 
reddened,  medullary  substance  slightly  so.  The  mucous  membrane  of 
the  stomach  was  studded  with  red  points  near  the  lesser  curvature. 
In  a  few  places  hemorrhages  had  occurred.  The  clots,  when  palled 
away,  revealed  patches  thickly  covered  with  ecchymoses.  The  small 
intestine  in  general  did  not  exhibit  any  signs  of  inflammation,  as  tbe 
membrane  was  quite  pale.  But  here  and  there  red  points  and  larger 
patches  of  extravasation  were  found.  The  large  intestine,  distended 
with  food,  was  the  seat  of  the  most  extensive  lesions.  The  entire  mu- 
cosa was  thickly  dotted  with  ecchymoses  varying  in  size  from  points  to 
large  purplish  patches.  In  the  rectum  small  red  patches,  when  examined 
with  a  lens,  were  found  to  consist  of  a  network  of  injected  vessels. 
Among  the  contents  of  the  large  intestine,  about  10  inches  from  the 
ileo-csecal  valve,  a  black  mass  as  large  as  a  man's  fist  was  found,  which 
was  made  up  of  feces  enveloped  in  a  thick  layer  of  clotted  blood.  In 
the  subperitoneal  tissue  near  the  cephalic  border  of  each  kidney  there 
was  an  ecchymosis  about  I  inch  in  diameter.  In  one  kidney  a  papilla 
contained  several  small  ecchymoses. 

This  animal  was  free  from  intestinal  worms,  differing  in  this  respect 
from  the  maiority  of  those  which  were  examined  about  the  same  time. 
The  animal  had  succumbed  to  the  flrst  onset  of  a  very  virulent  attack 
of  swine  plague,  so  that  ulceration  had  not  yet  begun  in  the  large  intes- 
tine. 

Pig  Ko.  7G,  an  adult  animal,  is  still  alive  (Febmary,  I88G),  and  to  all 
appearances  well. 

Thus  three  of  the  five  animals  which  had  been  vaccinated  died  of  swine 
plague,  and,  moreover,  in  the  early  stages  of  the  disease.  One  of  them^ 
pig  94,  just  described,  had  been  in  excellent  condition  and  was  compa- 
ratively free  from  parasites.  Hence  any  protection  from  the  American 
swine  plague  conferred  by  vaccination  was  out  of  the  question. 

Moreover,  in  those  cases  great  care  was  bestowed  on  the  examination 
of  cover-glasses  of  the  spleen,  of  the  various  exudates,  and  blood  from 
the  heart.  In  none  of  them  could  the  delicate  bacilli  of  rouget  be  de- 
tected. Wo  had  sufficiently  familiarized  ourselves  with  their  appear- 
ance in  the  vaccines,  in  cover-glass  preparations  of  the  organs  of  miee 
inoculated  therewith,  and  in  cultures  in  liquid  and  solid  m^ia,  so  as  to 
exclude  any  errors  of  observation.  We  are  enabled  to  say  that  we  could 
not  detect  them  by  means  deemed  sufiicient  by  European  investigaton. 
We  claim,  from  our  own  investigations,  that  the  disease  prevalent  in 
the  East,  and  probably  over  the  entire  country,  is  different  from  the 
disease  called  rouget.  The  above  experiments  with  Pasteur's  vaccine 
do  not,  in  oui*  opinion,  therefore,  disprove  the  protective  power  of  Pafl- 
tour's  vaccine  over  rouget,  but  simply  show  that  the  vaccine  for  one  dis- 
ease will  not  protect  against  another. 

CONCLUSION  OF    THE  INVESTIGATIONS  CONCBENING    THE  CAUSE  OP 

AMERICAN   SWINE  PLAGUE. 

The  two  animals  which  infected  the  vaccinated  pigs,  as  described  in 
the  preceding  pages,  de&eiv^  out  ^WsmUou  more  particularly,  since  they 
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were  the  starting-point  of  an  ontl&reak  at  the  experimental  station, 
which  has  finally  enabled  us  to  demonstrate  as  the  cause  of  the  disease 
a  specific  microbe.  This  outbreak  was  characterized  by  great  virulence, 
and  most  of  the  infected  animals  died  in  the  early  stages  of  the  disease. 

These  two  animals,  when  brought  to  the  station  November  4,  ex- 
hibited the  usual  symptoms  of  swine  plague,  great  depression,  with  pro- 
fuse diarrhea.  The  owner  stated  that  they  had  been  sick  for  about  :i 
week.  On  the  following  day  one  (No.  105),  was  so  low  (temperature, 
950 1^.)  that  we  decided  to  kill  it,  the  warm  weather  not  promising  good 
preservation  if  it  should  die  in  the  night.  It  was  killed  by  a  blow  on 
the  head.  The  skin  was  slightly  bluish  in  the  axilla,  a  similar  but  less 
marked  discoloration  on  the  abdomen.  The  superficial  inguinal  glands 
wore  greatly  enlarged,  the  individual  lobules  standing  out  prominently, 
^ome  of  a  pale  flesh-color,  others  purplish,  medulla  pale.  In  opening 
the  abdomen  a  few  whitish  patches  were  observed  on  the  small  intes- 
tine, corresponding  to  ulcerations,  as  determined  later. 

There  was  a  moderate  quantity  of  watery,  serum  in  both  pleural  sacs. 
The  lungs  were  normal,  with  the  exception  of  a  small  anterior  lobe  on 
each  side  which  was  hepatized.  The  pericardium  was  slightly  dis- 
tended with  a  colorless  fluid  5  a  small  clot  in  each  ventricle.  Very  severe 
lesions  were  found  in  the  intestinal  tract.  The  partially-empty  stomach 
contained  two  coiled  up  specimens  of  ascaris.  The  pale  mucosa  was 
studded  with  several  isolated  yellowish  ulcers,  about  one-fourth  of  an 
inch  in  diameter,  raised  above  the  surface  and  flattened  at  the  top.  In 
the  ileum  extensive  ulcerations  were  found,  extending  for  a  distance  of 
about  2  feet  from  the  valve.  These  ulcers  had  a  depressed  base,  as  if  the 
tissue  had  been  dug  away,  and  were  surrounded  by  a  smooth  elevated 
border.  In  the  caecum  and  large  intestine  in  general,  the  ulcerations 
were  very  numerous,  varying  from  one-eighth  to  one-third  of  an  inch  in 
diameter.  The  smallest  ones  appeared  as  yellowish  specks.  The  larg- 
est ones  were  slightly  depressed,  containing  black,  ragged,  necrotic 
masses.  The  lymphatics,  at  the  root  of  the  mesentery  and  near  the  ileo- 
cjBcal  valve,  were  greatly  enlarged,  representing  a  continuous  cylindrical 
mass,  at  least  an  inch  thick,  and  varying  from  a  pale  flesh-color  to  a 
dark  red. 

This  was  evidently  a  severe  case  of  swine  plague,  and  one  which,  from 
previous  experience,  would  prove  unsatisfactory'  for  puq^oses  of  inves- 
tigation. Three  cover-glass  preparations  from  the  spleen,  one  from  the 
liver,  two  each  from  the  hepatized  lung  tissue,  and  blood  from  the  heart, 
were  searched  with  ne^^'^ltive  results.  No  bacteria  could  be  seen.  A 
cnltiu:e  in  a  tube  of  nutritive  gelathie  rapidly  liquefied  the  gelatine  in 
the  track  of  the  needle.  Several  kinds  of  bacteria  were  present,  includ- 
ing a  chromogenous  bacillus,  described  as  hacillvs  hiteus  suis  in  the  Sec- 
ond Annual  Keport  of  the  Bureau.  This  same  bacillus  was  also  present 
among  other  forms  in  a  liquid  culture  inoculated  directly  with  blood  from 
the  heart. 

Liquid  cultures  were  made  by  inoculating  sterile  nutritive  media  with 
a  platinum  wire  dipi)ed  into  tlie  parenchyma  of  the  spleen  and  liver, 
ex])Osed  by  a  cut  with  a  flamed  knife.  Both  contained  a  motile  bac- 
terium identified  hiter  as  the  bacterium  of  swine  plague.  When  line 
cultures  were  made  on  gelatine,  that  of  spleen  was  obviously  pure ;  the 
colonies  from  the  culture  of  liver  were  of  two  kinds — one,  the  bacterium 
of  swine  plague  proi)er,  as  determined  later ;  the  other  growing  in  colo- 
nies having  only  one-fifth  the  linear  dimensions  of  the  former.  A  liquid 
culture,  prepared  by  rubbing  the  platinum  wire  over  the  perltonftwjsx^ 
contained,  when  tested  by  the  above  metliod,  the  ^v?m^  \>\sv^^\i^Ri\ftr 
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riam  and  another  microbe  growing  in  colonies,  which  differed  from  the 
former  only  in  a  want  of  color  and  opacity.  Thus  two  of  the  three  colt- 
nres  were  impure,  as  anticipated,  but  all  contained  the  same  motile 
microbe. 

In  order  to  test  the  matter  more  thoroughly  a  number  of  mice  were 
inoculated  November  6,  as  follows :  After  chloroforming,  a  portion  of  tbe 
skin  near  the  root  of  the  tail  on  the  back  was  freed  from  hair,  the  skin 
cut  with  scissors,  and  a  small  portion  of  tissue  introduced  into  the 
pocket  thus  formed.  Three  mice  received  in  this  way  a  small  ulcer 
from  the  large  intestine,  two  each  a  bit  of  hepatized  lung  tissue,  spleen, 
and  kidney.  Those  inoculated  with  the  same  kind  of  tissue  were  kept 
in  the  same  jar. 

One  of  the  mice  (Ko.  3)  inoculated  with  a  bit  of  kidney  became  ill 
November  9  (on  the  fourth  day) ;  it  had  a  staring  coat,  eyes  open,  not 
suffused ;  dead  next  morning.  There  was  no  reaction  at  the  site  of 
inoculation,  no  serous  infiltration  of  the  subcutaneous  tissue;  lym- 
phatics of  the  skin-fold  of  the  groin  dark  red,  also  spleen  ;  liver  very 
pale,  almost  bloodless ;  bidder  greatly  distended  with  urine.  Cover- 
glasses  of  kidney,  spleen,  liver,  lungs,  and  blood  from  heart  contain 
fine  bacilli,  resembling  very  closely  in  disposition  and  size  tiiose  which 
were  found  in  mice  inoculated  with  Pasteur's  vaccine. 

A  liquid  culture,  prepared  from  the  blood,  was  turbid  on  the  follow- 
ing day.  It  was  found  to  contain  a  large  bacillus,  besides  the  delicate 
bacillus,  which  appeared  in  long  filaments.  As  the  former  ra)»idly  lique- 
fied gelatine  on  plates,  and  an  isolation  was  found  impossible  withoat 
much  extra  labor,  three  mice  were  inoculated  November  12  with  about 
five  drops  each  of  this  culture  in  order  to  obtain  a  pure  culture  in  this 
way.  One  mouse  fNo.  8)  died  on  the  following  day.  All  internal  or- 
gans were  crowded  with  large  bacilli.  This  fact,  taken  together  with 
the  OBdamatous  condition  of  the  subcutaneous  tissue  of  abdomen,  led 
us  to  infer  malignant  oedema  as  the  cause  of  death.  On  November  U 
a  second  mouse  (No.  11)  was  found  dead.  There  was  a  sero-sanguin- 
eons  effusion,  as  in  the  first  case,  and  in  all  the  organs  large  bacilli 
were  foand,  but  in  addition,  the  fine  bacilli  were  present  iu  enormous 
numbers,  especially  within  the  cells.  In  the  blood  long,  wavy  filaments 
of  the  large  bacillus  were  found,  often  interlaced.  The  third  mouse 
(No.  12),  being  very  sick,  was  killed  with  chloroform.  No  cedema,  no 
large  bacilli,  but  the  fine  bacilli  in  immense  numbers.  From  the  blood 
of  the  heart  two  pure  cultures  in  beef  broth  peptone  were  obtained,  in 
which  the  bacilli  appeared  November  16  as  wavy,  curled,  or  angular 
filaments.  The  contaminating  bacillus  prodaced  in  the  gelatine  cult- 
ures a  surface  liquefaction  and  cloudiness  of  the  gelatine,  while  tbe 
colonies  of  the  same  bacillus  below  the  surface  in  the  track  of  the 
needle  appeared  as  minute,  roundish  specks,  not  liquefying  the  gelatine. 

The  culture  in  nutritive  gelatine  developed  in  a  characteristic  manner. 
From  the  track  of  the  needle  faint  cloud  like  processes  extended  later- 
ally almost  to  the  sides  of  the  tube,  so  as  to  impart  to  the  eutii*e  gela- 
tine a  cloudy  appearance.  The  cultures  of  the  bacillus  of  roug<*t  were 
different  in  that  the  growth  remained  near  the  needle  track,  and  hence 
was  denser.  This  dift'erence  is  also  mentioned  by  foreign  investigators. 
{Loffler^  Arbeit^n  a.  d,  Kaiserlichen  Gesundheitsamtey  Bd.  I,  S.  47.) 

We  give  these  results  in  detail,  because  it  is  the  only  time  in  our  work 
in  which  the  fine  bacilli  resembling  rouget  made  their  appearance,  either 
in  cultures  or  in  the  experimental  animals ;  and  their  growth  in  gela- 
tine sufficiently  disproves  their  identity  with  the  bacilli  of  rouget 

Of  those  inoculated  with  the  ulcer,  one  died  on  the  tenth  day,  the 
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other  (No.  2)  died  on  the  fifth  day,  the  third  (So.  4)  on  the  seventh  day 
after  inoculation. 

In  the  Inngs  and  spleen  of  No.  1  a  moderate  number  of  bacilli  were 
found,  while  cover-glass  preparations  of  kidney  and  liver  showed  none.. 
The  bacilli  varie<l  in  length  from  2  to  10  micromillimeters,  and  were 
about  .6  micromillimeter  broad;  ends  rounded.  Mouse  No.  2  died  of 
malignant  oedema.  The  kidney  of  the  third  one  (No.  4)  contaiued  large 
numbers  of  the  oval  bacteria,  found  in  cover-glass  preparations  of  the 
spleen  in  pigs  affected  with  swine  plague  later  on,  and  identified  as  the 
cause  of  swine  plague.  The  paler  center  was  very  distinct,  suggesting 
very  strongly  the  appearance  of  spores.  This  was  the  first  time  these 
bacteria  were  seen,  since  the  cover-glass  preparations  made  from  the 
organs  of  pig  No.  105,  whence  these  mice  had  been  inoculated,  proved 
entirely  negative.  The  cultures,  both  solid  and  liquid,  obtained  from 
the  heart's  blood  of  these  mice  proved,  as  might  have  been  expected, 
to  be  mixtures  of  several  kinds  of  bacteria.  The  gelatine  invariably 
became  liquid.  For  want  of  time  they  were  set  aside.  Two  mice,  in- 
oculated with  a  piece  of  kidney  of  mouse  No.  4,  November  12,  were 
quite  sick  November  14  and  killed  with  chloroform,  but  no  bacteria 
found  in  the  organs  of  either  animal.  The  two  mice  inoculated  with  a 
bit  of  spleen  seemed  well  about  a  week  after.  They  were  then  removed 
from  the  jar  in  which  they  had  been  placed  after  inoculation  and  placed 
in  a  larger  cage  with  other  healthy  mice.  A  few  days  after  one  was 
fonnd  dead,  but  owing  to  want  of  time  was  not  examined.  About  fif- 
teen days  after  the  date  of  inoculation  the  other  was  found  dead.  On 
examination  the  site  of  inoculation  was  healed  over.  The  spleen  was 
found  enlarged  to  four  or  five  times  its  normal  size,  its  color  resembling 
that  of  striped  muscle.  The  surface  of  the  kidney  contained  a  few 
whitish  patches.  Liver  with  a  tape- worm  cyst.  Lungs  slightly  con- 
gested. In  the  kidney  numerous  oval  bacteria  were  found,  precisely 
similar  to  those  found  in  mouse  No.  4  and  in  the  spleen  of  the  deceased 
pigs.  In  the  spleen  the  bacteria  were  of  the  same  size,  but  no  pale 
center  was  noticed.  Our  attention  was  now  aroused  to  the  long  period 
of  this  disease  in  mice  accompanied  by  this  bacterium,  which  was  char- 
acterized by  its  elongated,  oval  form  and  its  pale  center  when  stained 
a  few  minutes  with  an  •aqueous  solution  of  methyl-violet. 

The  other  pig  (No.  106),  brought  to  the  station  with  No.  105,  died  in 
the  night  between  th:e  Cth  and  7th  of  November.  The  weather  was 
warm  and  favorable  to  decomposition.  On  examining  the  viscera  in 
the  morning  the  lesions  were  found  somewhat  difix^rent  from  those  of 
pig  No.  105.  The  lungs  were  apparently  intact.  In  the  digestive  tract 
a  patch  of  the  mucous  membrane  of  the  stomach  was  deeply  inflamt-d, 
presenting  an  intensely  red  color.  The  ileum,  though  severely  infiamed, 
was  free  from  ulcerations.  In  the  large  inte.^tiue  there  were  three  or 
four  ulcerated  patches  about  an  inch  square  near  the  valve.  The  mu- 
cous membrane  in  the  remainder  of  the  intestine  was  studded  with 
closely  set,  blackish,  depressed  spots,  evidently  old  extravasations,  and 
about  to  become  ulcers.  In  this  animal  the  lesions  were  not  so  far  ad- 
vanced as  in  the  previous  case. 

Cultures  in  gelatine  and  liquid  media  of  the  spleen  and  blood  from 
the  heart  remained  sterile,  with  the  exception  of  one  colony  in  the  gela- 
tine culture  of  the  spleen.  Cover-glass  preparations  were  likewise 
negative. 

We  will  now  return  to  those  animals  which  had  contracted  swine 
plague  in  spite  of  vaccination.  The  post  mortem  appearances  of  these 
animals  (95, 103,  94)  have  already  been  given  on  page  485.    In  cover- 
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f^lass  preparations  of  the  spleen  of  these  pigs  a  peculiar  bacterlnmwas 
found  in  considerable  numbers,  having  the  form  of  an  elongated  oval, 
chiefly  in  pairs,  never  in  chains  of  three  or  more.  When  stained  in  an 
aqueous  solution  of  methyl-violet  for  one  or  two  minutes,  its  i>enph6rT 
became  more  deeply  stained,  giving  the  center  a  pale  appearance  by  con- 
trast. In  cover-glass  preparations  of  blood  from  the  heart  it  could  not 
be  found.  This  microbe  was  identical  in  appearance  with  that  found  in 
some  of  the  inoculated  mice. 

The  gelatine  cultures  of  the  spleen  from  these  three  animals  con- 
tained, in  the  track  of  the  needle  forty-eight  hours  after  inoculation,  a 
band  of  very  minute  round  colonies.  A  culture  from  a  mesenteric 
gland  of  pig  Ko.  103  exactly  resembled  these.  A  culture  of  blood  from 
the  heart  of  pig  No.  95  contained  but  three  or  four  colonies ;  that  of 
pig  No.  103  contained  a  considerable  number,  while  that  of  pig  No.  9i 
contained  a  moderate  number.  The  microbes  in  these  animals  were 
evidently  the  same ;  they  appeared  much  larger,  however,  than  those 
seen  in  cover-glass  preparations  of  the  spleen.  This  matter  will  be 
referred  to  later  in  describing  the  bacterium  itself. 

Two  liquid  cultures  inoculateci  with  blood  from  the  heart  of  pig  Na 
94  were  tested  by  line  cultures  and  the  colonies  found  identical  with 
those  obtained  from  pig  No.  105.  They  contained  the  oval  moffle 
bacterium  already  mentioned. 

It  must  be  borne  in  mind  in  considering  these  three  ca«es,  that  no 
rouget  bacilli  were  seen  in  any  of  the  numerous  cover-gla«s  preparationa 
from  the  internal  organs,  more  particularly  from  the  spleen,  while  the 
other  microbe,  the  real  bacterium  of  swine  plague,  appeared  in  each 
and  was  obtained  in  a  condition  of  purity  from  eaeh  animal.  In  exam- 
ining the  post  mortem  notes  it  will  also  be  noted  that  they  were  very 
acute  and  virulent  cases.  This  is  especially  true  of  pig  No.  94.  In 
none  of  them  was  there  more  than  a  mere  beginning  of  ulceration  in 
the  intestinal  tract 

Of  the  four  inoculations  with  pure  cultures  of  the  bacterium  of  swine 
plague  to  be  described  farther  on,  the  first  did  not  prove  quite  satis- 
factory, from  the  fact  that  the  check-animal  died  before  either  of  the 
inoculated  animals.  It  will  be  seen,  however,  that  this  need  not  neces- 
sarily bo  considered  as  militating  against  our  interpretation.  The  ex- 
periment is  briefly  as  follows:  Two  animals  (109, 113)  were  inoculated 
November  20  each  with  4««  of  a  liquid  culture  from  the  blood  of  pig  Na 
94,  one-half  into  each  thigh  subcutaneously.  No.  113  was  found  dead 
December  21.  The  autopsy  showed  complete  necrosis  of  the  mucous 
membrane  of  the  caecum  and  colon  for  a  distance  of  2  feet.  Beyond 
this  the  membrane  was  dotted  with  isolated  ulcers.  These  ulcejis  were 
so  deep  that  the  serous  membrane  became  inflamed.  On  each  thigh  at 
the  seat  of  inoculation  a  large  whitish  mass  wa«  found  over  2.5  inches 
long  and  .5  inch  thick.  The  spleen  of  this  animal  contained  but  a  few 
bacteria.  No  cultures  were  made,  as  subsequent  inoculation  experi- 
nients  had  already  furnished  satisfactory  results. 

No.  109  lingered  until  January  7, 1886,  when  it  was  killed.  In  this 
animal  tough  tumors  were  found  at  the  pointof  inoculation  larger  than 
a  hen's  egg.  The  lungs  were  more  or  less  affected,  but  the  presence  of 
lung-worms  leaves  the  cause  of  the  lesions  a  matter  of  doubt.  In  the 
coicum,  however,  there  were  extensive  ulcerations,  very  deep,  implicat- 
ing the  serous  covering  and  producing  inflammatory  adhesions  with  the 
rectum.  The  lymphatic  glands  were  enlarged,  but  pale  and  tough. 
The  spleen  contained  no  bsfcteria;  a  liquid  culture  therefrom  remained 
sterile.    Both  must  be  co\i^\OL^x^ii  ^va  ctowvis.  ^wvafta  which  had  outlived 
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tlio  direct  effect  of  the  virns  and  were  sufifering;  from  the  indirect  re- 
6\x\ts  tiiereof.  The  presence  of  large  tumors  at  the  points  of  inocala- 
tiou  indicates  greater  power  of  resistance  on  the  part  of  these  two  ani- 
mals than  was  shown  by  animals  subsequently  inoculated. 

The  healthy  check-pig  (No.  110)  penned  with  these  died  December  G 
after  four  or  live  days  of  illness,  during  which  period  the  feces  were  at 
times  covered  with  blood.  The  body  was  examined  December  7.  Bkin 
not  discolored ;  the  inguinal  glands  much  congested ;  surface  of  spleen 
covered  with  numerous  red  punctiform  elevations;  right  heart  dis- 
tended with  a  dark  semi-solid  clot^  two  or  three  punctiform  extravasa- 
tions on  the  an  ricular  appendages;  lung-worms  quite  numerous ;  lungs 
apparently  normal,  however;  stomach  deeply  congested  in  fundus; 
glands  of  mesentery  much  swollen,  those  ot  itolon  dark  red;  the  mu- 
cosa of  large  intestine  intensely  inflamed  throughout;  no  ulceration; 
suiface  of  both  kidneys  dotted  with  numerous  dark  red  points;  medulla 
very  dark.  Cover-glass  preparations  of  the  spleen  contain  the  oval  bac- 
terium in  small  numbers.  A  gelatine  tube  culture  of  spleen  and  one  of 
blood  from  the  heart  contains  the  same  motile  bacterium  alone. 

From  the  foregoing  description  we  observe  that  the  check-animal  died 
fit>m  a  very  acute  attack,  and  it  seems  reasonable  to  suppose  that  it 
caught  the  disease  from  the  two  inoculated  animals,  and,  being  the  more 
susceptible,  quickly  succumbed  to  the  virus.  The  herd  from  which  this 
animal  was  taken  did  not  allow  any  suspicion  as  to  its  soundness  con- 
sidering later  observations.  It  is  highly  probable  that  the  disease  ap- 
peared early  in  the  inoculated  animals,  but  owing  to  its  comparative 
mildness  remained  unnoticed  for  a  time.  The  cultures  from  No.  110 
were  successful  in  demonstrating  the  presence  of  the  oval  motile  bac- 
terium.   Compare  with  this  the  negative  results  of  the  chronic  cases. 

Two  mice,  inoculated  November  10  as  above,  with  a  bit  of  spleen  from 
pig  No.  94,  were  found  dead  December  G,  one  of  them  drowned.  The 
other  had  a  very  large  spleen  while  the  kidney  was  quite  pale.  A  cov- 
er-glass preparation  each  of  spleen,  kidney,  and  liver,  contained  no  bac- 
teria. A  liquid  culture  from  blood  contained  the  oval  bacterium,  pure, 
however.  November  25  two  mice  were  inoculated  hyi)oderraically  with 
about  five  drops  of  a  liquid  culture  of  the  blood  of  pig  No,  94.  Novem- 
ber 28  one  was  found  dead.  The  lungs  wei*e  very  much  congested  and 
sank  in  water.  No  bacteria  discernible  in  cover-glass  preparations  of 
spleen,  kidneys,  and  lungs.  The  second  one  died  December  3;  spleen 
enlarged,  medulla  of  kidney  very  dark,  lungs  cedematous,  reddish.  The 
characteristic  oval  bacterium  present  in  very  large  numbers  in  cover- 
^lass  preparations  of  spleen,  kidney,  liver,  lungs,  and  heart's  blood.  A 
liquid  culture  from  the  same  found  pure  when  tested  on  gelatine  ])lates. 

Two  pigs  (Nos.  90,  97)  were  fed  November  18  with  the  intestines  of 
No.  94.  No.  96  had  a  temperature  of  105p  P.  on  November  21 ;  diar- 
rhea set  in  on  the  following  day  and  continued  until  death,  which  oc- 
curreti  quite  unexpectedly  on  November  24.  The  poht  mort&in  appear- 
ances were  in  brief  as  follows  : 

Superficial  inguinal  glands  very  largo,  (edematous.  In  the  abdomen 
a  considerable  quantity  ot  straw-colored  liuid.  Vessels  of  stomach,  mes- 
entery, and  large  inteiitine  very  full;  glands  of  mesentery  considerably 
enlarged,  somewhat  reddened.  A  few  punctiform  extravasations  on 
right  auricle.  Scattered  extravasations  under  pulmonary  pleura.  Bron- 
chial and  mediastinal  glands  enlarged  and  very  dark  red.  Mucous 
membrane  of  cascum  of  a  dull  purplish  hue  with  very  thin  scattered 
patches  of  necrosed  tissue.  At  the  base  of  the  valve  the  llask-sha\^ed 
glands  distended  with  yellowish- white  plugs. 
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Ko.  97  had  diarrhea  on  li^ovember  25;  the  feces  mixed  \rith  blood  on 
November  27;  found  dead  on  the  following  day.    In  this  animal  there 
were,  in  addition  to  the  lesions  above  described,  adifiased  reddening  of 
the  subcutaneous  fatty  tissue  with  numerous  punctiform  extravasations. 
The  surface  of  the  spleen  was  dotted  with  slightly-raised,  blood-red 
lK)int8  most  numerous  near  the  border;  liver  much  enlarged,  borders 
very  blunt.    On  section  some  acini  were  much  more  congested  than 
neighboring  ones;  medulla  of  kidneys,  even  the  papillae,  deeply  red- 
dened.   Beside  the  dusky  hue  of  the  mucosa  of  the  large  intestine,  the 
surface  near  the  rectum  was  covered  with  firmly  adherent  coagnla,  which, 
on  being  removed,  exposed  a  dark  red  surface  dotted  with  darker  points. 
The  contents  of  large  intestine   blockish,  as  if  mingled  with  blood. 
A  deeply  congested  patch  of  mucous  membrane  along  greater  curva- 
ture of  stomach  which  contained  several  blood  clots.    Cover  glass  prep- 
arations of  spleen  and  liver  of  both  animals  contained  the  same  char- 
acteristic bacterium  found  in  Nos.  94,  95,  103 :  most  abundant  in  the 
spleen  ;  those  of  blood  were  negative  as  usual.    A  culture  made  in  a 
tube  of  gelatine  by  dipping  a  platinum  wire  Into  the  peritoneal  exudate 
of  No.  96  and  then  piercing  the  gelatine  with  it,  remained  sterile,  al- 
though it  was  pierced  three  times.    A  culture  inoculated  in  the  same 
way  with  blood  from  the  heart  contained  a  moderate  number  of  minate, 
uniform  colonies  in  each  track,  while  another,  inoculated  by  piercing 
the  spleen,  contained  a  large  number  of  colonies  in  each  track.    Gal^ 
ures  in  liquid  media,  two  inoculated  with  blood  from  the  hearty  one 
from  the  spleen,  one  from  the  peritoneal  fluid,  and  one  from  an  inguinal 
gland,  exhibited  the  usual  features  of  pure  cultures  of  the  bacterinm 
on  the  following  day.    This  was  couflrmed  by  finding  them  all  motile, 
and  when  line  cultures  were  made  on  gelatine  plates  of  each,  all  the 
colonies  derived  therefrom  resembled  one  another,  as  well  as  those  of 
the  previous  cases.    All  cultures  prepared  from  this  case  therefore  were 
pure  and  alike. 

Cultures  in  tubes  of  gelatine  of  heart's  blood  and  spleen  of  No.  97 
were  equally  successful,  that  of  blood  containing  a  moderate  number, 
that  of  s])leen  a  very  large  number  of  colonies.  Two  liquid  cultures  of 
the  blood,  one  from  the  8i>leen  and  one  from  an  inguinal  gland,  con- 
tained the  same  motile  bacterium  in  a  pure  condition  as  shown  by  line 
cultures. 

In  these,  as  in  many  preceding  and  subsequent  experiments,  we  take 
pleasure  in  pointing  out  the  fact  that  liquid  cultures  are  not  to  be  con- 
demned, for  with  proper  tubes  and  sufftcieut  care  pure  cultures  are  in- 
variably obtained,  and  as  such  the  contained  bacteria  are  far  more  a& 
cessiblo  to  study  than  those  buried  in  the  depths  of  the  gelatine. 

A  bit  of  spleen  from  pig  No.  96  was  put  under  the  skin  of  two  mice 
November  25.  One  of  them  was  tound  dead  December  7.  Precisely 
the  same  appearances  aS  in  the  mouse  inoculated  with  a  culture  fh)in 
pig  No,  94.  The  spleen  was  very  large.  The  oval  bacterium  was  found 
abundantly  in  the  spleen,  kidney,  and  liver.  The  other  mouse  died  on 
December  12.  The  lesions  were  the  same  and  the  bacteria  were  abun- 
dant in  the  spleen.    No  cultures  prepared. 

On  December  3,  three  mice  (Nos.  31, 32,  and  33)  were  inoculated  b.vpo- 
dermically  with  5  to  10  drops  of  a  liquid  culture  from  the  spleen  of  pig 
No.  97.  No.  31  found  dead  Decembers.  No  marked  lesions,  excepting 
congestion  of  lymphatic  glands  of  knee-fold.  A  liquid  culture  from  the 
heart,  when  tested  by  line  cultures,  was  found  to  consist  of  the  bacteri- 
nm injected  and  another  form  rapidly  liquefying  gelatine. 

l^os.  32  and  33  died  tihe  Bam^  i\^^ .  \\\  \Xn^  i^noftc  the  spleen  was  bat 
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laoderately  CDlarged ;  longs  somewhat  congested.  Bacterium  in  cov- 
ers of  spleen,  kidney,  liver,  and  lungs.  A  liquid  culture  of  blood  from 
the  heart  was  found  pure.  In  No.  33  the  spleen  was  very  large,  n>edulla 
of  kidney  very  dark  red.  Several  highly-congested  areas  of  lungs; 
bacterium  abundant  in  spleen ;  few  in  kidney,  liver,  and  lungs.  A  liquid 
culture  of  blood  from  the  heart  found  pure  as  above. 

Two  mice  (Nos.  29  and  30)  received  under  the  skin  of  the  back  a  bit 
of  spleen  from  pig  No.  97  on  November  28.  Both  were  ahve  and  well 
December  22,  when  they  were  killed  with  chloroform.  The  spleen  of  one 
was  but  slightly  enlarged ;  that  of  the  other  was  from  three  to  four 
times  its  normal  size.    No  bacteria  were  found  in  either. 

There  was  but  one  rabbit  at  our  di^tposal  at  the  time  of  these  experi- 
ments. This  animal  had  been  at  the  station  for  many  months.  On  No- 
vember 27  it  was  inoculated  by  a  hypodermic  injection  into  each  thigh 
of  about  1®'*  of  a  liquid  culture  from  the  spleen  of  pig  No.  96,  found  pure. 
It  was  found  dead  December  1.  On  examination  the  spleen  was  found 
enlarged,  very  dark,  and  friable;  substance  of  liver  and  kidneys  equally 
so.  liight  heart  filled  with  a  dark  clot.  Left  heart  contained  a  small 
white  clot  extending  into  the  large  vessels.  The  stomach  contained  two 
dark  clots,  each  as  large  as  a  walnut.  In  the  middle  region,  along  the 
greater  curvature,  the  mucous  membrane  was  intensely  reddened  and 
dotted  with  dark  spots  of  extravasated  blood,  the  probable  place  of  the 
hemorrhage.  Cover-glass  preparations  of  the  spleen  contain  immense 
numbers  of  the  oval  bacterium,  the  liver  less,  the  kidney  still  less. 
They  were  also  found  in  the  lungs.  Gelatine-tube  cultures  of  the  spleen 
and  blood  from  the  heart  grew  precisely  as  the  former  cultures.  Two 
liquid  cultures  each  of  spleen  and  blood  contained  the  motile  bacte- 
rium. Line  cultures  on  gelatine  proved  each  of  them  pure.  This  case 
seemed  so  conclusive  that  the  want  of  additional  rabbits  was  not  felt 
so  seriously  at  the  time,  although  it  would  have  been  of  great  interest 
to  determine  whether  the  hemorrhage  into  the  stomach  is  a  constant  ])ho- 
nomenon,  since  it  is  not  infrequent  in  ^pigs,  while  inflammatory  afl'ec- 
tions  of  the  mucosa  seem  to  be  the  rule  in  acute  cases. 

Two  pigeons  were  inoculated  December  3  with  a  liquid  culture  from 
the  spleen  of  pig  No.  97.  No.  1  received  about  i**  under  the  skin  of 
the  right  shoulder.  No.  2  received  about  ^^  under  the  same  place  and 
in  addition  1^  beneath  the  skin  near  the  keel  of  the  sternum.  No.  2 
died  within  twenty-four  hours.  There  were  no  lesions  perceptible,  ex- 
cepting a  deeper  red  of  the  pectoral  muscle  at  the  point  of  inoculation. 
Cover-glass  preparations  of  spleen,  liver,  and  kidney  negative.  As 
might  have  been  expected  from  such  a  large  dose,  the  bacterium  was 
present  in  the  viscera  and  blood,  as  determined  by  pure  liquid  cultures 
of  blood  from  heart  and  liver  tissue.  No.  1  appeared  ill  on  the  follow- 
ing day.  It  remained  quiet  on  its  perch,  with  feathers  ruffled;  feces 
entirely  white  until  December  8,  when  blood  was  passed,  mixed  with 
mucus.  This  condition  lasted  until  December  12,  when  it  was  found 
dead.  There  was  no  somnolence  noticed  at  any  time,  and  symptoms 
pointing  to  an  implication  of  brain  and  spinal  cord  absent. 

On  examination,  the  right  pectoral  muscle  appeared  as  if  the  blood 
had  been  soaked  out  and  the  muscle  boiled.  Its  consistence  was  that 
of  boiled  flesh.  This  condition  i)revuiled  over  the  major  part  of  the 
pectoral  muscle  for  a  depth  of  about  three-quarters  of  an  inch.  Ijiver 
dark  and  very  soft:  spleen  and  lungs  normal  in  appearance.  The  large 
intestine  for  a  distance  of  about  G  inches  from  cloaca  appeared  distended 
and  covered  with  yellowish  spots  about  one-eighth  of  an  inch  in  dlaixir 
eter.    The  greater  part  of  the  mucous  surface  was  cov«t^\i  \^\\Xi^  ^^a:^ 
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l)rowniHh  necroHOil  laypr  inter^persod  witli  yellowish  masses.  Covcf 
^hisf^  prepanilioii.^  of  tlie  .-pht* n,  livj  r,  ai:«l  hiiigs  containeil  large  nuni- 
iion*  of  the  oval  bnetrniun :  very  W'W  in  hlootl  of  heart  and  in  kidney. 
Two  c!iiltnn».<  in  tnlxs  ol'  nntritivo  pi.'latine,  one  inocnlateil  with  blocxl 
from  the  heart,  the  of  Iter  from  tbe  liver,  showed  the  characteristic  growth 
of  the  bacteriinn  alUT  two  day*«.  The  colonies  were  very  unraeronsaml 
crowded  in  the  cnlturc  from  the  liver;  few  and  scattered  in  that  from 
tiie  bloo<l.  Two  tubes  of  meat  in[u^ion  peptone  iiiocalated,  one  froDi 
the  liver  the  other  from  the  blowl,  were  found  pore  cultures  of  this 
motile  bacterium  when  grown  on  gelatine  plates. 

On  November  27  two  ])igs  {Nos.  HI,  114)  were  inoculated  by  a  sab- 
cutaneous  injection  of  a  liquid  culture  made  from  the  spleen  of  pig  Xo. 
DO,  and  found  to  consist  of  oidy  one  kind  of  microbe,  when  testeil  by  line 
cultures  on  gelatine  platcH.  The  microbe  was  motile,  grew  on  gelatine 
like  that  isolated  from  previous  cases,  and  was  presumably  the  microbe 
of  swine  plague.  The  culture  medium  consisted  of  a  sterilized  infusion 
of  beef  with  1  per  cent.  pe])tonc.  About  1.5**  were  injected  into  each 
thigh.  On  December  5  the  tem])erature  of  one  of  the  animals  (No.  114) 
waH  WS'P  F.  Dowels  somewhat  loose  at  first.  Appetite  good  until 
death,  wjiich  took  place  between  9  and  12  a.  m.,  December  6,  about  nine 
days  after  inoculation. 

The  examiimtion  was  miule  December  7,  a  temperature  below  freez- 
ing preventing  j;o«f  mortem  changes.  The  superficial  inguinal  glands 
were  fotin<l  considerably  swollen,  the  section  dotted  with  red  points 
and  lincH.  The  spleen  was  somewhat  enlarged  and  darker  than  nor- 
mally. The  right  heart  distended  with  dark,  imperfectly  xjoagulated 
blood.  On  both  auricular  appendages  a  number  of  well-marked  extra- 
vasations, some  the  size  of  a  pin's  head;  on  endocardium  of  left  heart  a 
few,  not  larger  than  mere  i)Oints.  Lungs  oedematous  and  of  a  pale  red- 
dish hue,  e.s))ecially  marked  along  the  edges  of  the  lobes.  Bronchial 
glands  enlarged,  of  a  dark-red  color  throughout.  The  glands  at  tiie 
root  Of  the  mesentery  and  about  stomach  very  large  and  confluent,  of  a 
mottled  appearance.  On  section  the  medulla  hyperaemic.  On  tearing 
apart  the  coils  of  the  large  intestine  the  glands  of  the  meso-colon  ap- 
peared as  purplish  red  bean-shaped  bodies  gorged  with  dark  blood. 
Beneath  the  serous  coat  of  the  caecum  at  its  very  tip  were  nnmerons 
punctlform  extravasations.  The  kidneys  were  severely  inflamed.  On 
the  surface  of  both,  numerous  punctiform  extravasations.  On  section 
tiie  pyramids,  including  the  tips  of  the  papillse,  of  a  dark  red  color.  The 
cortical  portion  dotted  with  innumerable  dark  red  points.  The  lym- 
phatic glands  in  the  abdomen  itself  were  of  the  same  purplish  color.  On 
examining  the  mucous  membrane  of  the  intestinal  tract,  a  large,  deeply 
reddened  patch  of  mucous  membrane  was  found  on  the  greater  curva- 
ture of  the  stomach.  The  small  intestine  seemed  intact  excepting  near 
the  ileo-cjEcal  valve,  whore  the  longitudinal  folds  were  of  dusky  red, 
brought  about  by  nggrc^'ations  of  minute  dark-red  points.  A  similar 
condition  prevailed  throughout  the  large  intestine,  giving  the  entire 
surface  a  dark  appearance.  In  many  places  small,  blackish  ecchymoses 
indicated  hemorrhages  on  the  surface.  The  kidneys  in  this  animal 
seemed  to  have  sull'ered  most  severely,  next  to  the  large  intestine,  which 
in  all  our  examination  was  obviously  the  seat  of  the  severest  lesions. 

Cover-glass  preparations  of  the  spleen,  kidney,  and  liver,  examined 
immediately,  revealed  the  same  microbe  wnich  had  been  introduced  into 
the  system. 

Cultures  in  tubes  of  gelatine  from  blood  of  the  heart  and  s\Aecn  re- 
sembled precisely  the  pure  cultures  from  previous  cases.    As  usual,  the 
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cpIonicA  in  the  cultnre  of  the  blood  were  few  and  scattered ;  those  in 
the  spleen  culture  were  innumerable  in  each  needle  track.  (Plate  II, 
Fi|?.  3.)  Two  liquid  cultures  inoculated  with  blood  from  the  heart  and 
one  from  the  spleen  were  tested  as  above  and  found  pure,  containincc 
only  the  motile  bacterium. 

The  second  pig  (No.  112)  inoculated  with  the  same  culture  and  in  the 
same  manner  as  Xo.  114  died  in  the  morning  of  December  12.  The 
temperature  first  rose  to  105fo  F.  on  Decembers;  diarrhea  set  in  on 
December  10.  It  was  found  dead  on  the  morning  of  December  12»  The 
lesions  closely  resembled  those  of  No.  114  with  the  following  differ- 
ences :  The  6j)leen  was  much  enlarged,  gorged  with  blood,  and  very 
friable.  On  one  border  there  were  prominent  red  points,  giving  it  a 
ragged  appearance.  Numerous  ecchymoses  beneath  the  endocardium 
of  the  left  ventricle.  On  the  surface  of  the  lungs  numerous  dark-red 
spots  corresponding  to  hepatized  lobules.  These,  about  one-fourth  of  an 
inch  in  diameter,  were  found  throughout  the  lung  tissue.  The  kidneys, 
though  congested,  were  not  so  seriously  aflPected  as  in  No.  114.  For 
about  4  Inches  from  the  valve  the  summits  of  the  folds  of  the  mucosa 
of  ileum  were  deep  red,  consisting  of  aggregations  of  red  points.  A  large 
patch  of  mucosa  in  the  caecum  puri)li8h.  The  large  intestine,  in  gen- 
eral, congested  and  covered  with  dark-red  points.  No  ulceration.  The 
enlargement  of  the  lymphatics  and  inHammation  of  stomach,  as  in  pre- 
ceding case,  but  more  severe,  the  mucosa  of  the  greater  x)ortion  having 
almost  a  black  color,  due  to  extravasation.  Cover-glass  preparations  of 
the  spleen  contained  but  few  specimens  of  the  bacterium  of  swine  plague. 
One  cover-glass  preparation,  each,  of  an  inguinal  glaml,  hepatized  lung, 
blood  from  heart  and  liver  negative.  Two  gelatine  cultures,  as  well  as 
two  liquid  cultures,  grew  precisely  as  those  of  No.  114  and  preceding 
cases }  the  liquids  were  found  pure  cultures  of  the  motile  bacterium  as 
before.  We  had  thus  produced  the  disease  from  liquid  cultures  in  two 
pigs  and  had  obtained  from  each  pure  cultures  of  the  bacterium  which 
had  been  introduced  into  the  system.  After  inoculating  Nos.  112"  and 
114,  a  third  healthy  check-pig,  No.  Ill,  was  placed  in  the  same  pen. 
This  animal  remained  well  for  two  weeks  after  the  death  of  the  second 
animal,  when  it  began  to  show  signs  of  disease.  It  died  December  31, 
more  than  a  month  after  being  penned  with  Nos.  112  and.  114.  The 
autopsy  demonstrated  swine  plague  with  extensive  ulcerations  of  the 
largo  intestine  and  implication  of  the  l.ymphatic  glands,  lungs,  and 
stomach.  No  bacteria  were  found  ill  three  cover-glass  preparations  of 
the  spleen.  This  animal,  therefore,  remained  well  until  infect<id  by  the 
two  inoculated  ones.  It  is  evident  that  no  check-animal  will  remain 
ultimately  intact,  owing  to  the  mannerof  infection,  and  hence  this  must 
not  be  looked  for  in  experiments  with  swin^  plague. 

December  16  two  guinea-pigs,  female,  were  inoculated  from  the  second 
liquid  culture  of  the  spleen,  pig  No.  114.  No!  1  received  ^^^  into  each 
thigh.  No.  2  {f^  into  one  thigh.  Both  were  sick  on  the  following  day, 
crouching  together  and  breathing  heavily.  No.  1  died  December  18,  at 
noon.  No.  2  some  time  during  the  night. 

In  both  animals  there  was  a  considerable  enlargement  of  the  thighs, 
inoculated,  and  of  the  surrounding  parts.  This  was  especially  notice- 
able in  No.  2  when  the  inoculated  side  was  compared  with  the  other. 
There  was  also  a  bluish  discoloration  of  the  skin  extending  to  the  vulva 
and  to  the  mammae.  In  both  a  sero-sanguineous  ell'usion  extended  from 
the  place  of  inoculation  in  the  subcutaneous  tissue  as  far  as  the  thorax. 
The  muscles  of  the  thigh  were  infiltrated  with  blood.  The  vessels  of 
the  skin  were  greatly  distended,  forming  a  deep-red,  arborescent  net- 
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work.  The  skin  itself,  as  well  as  tbe  fatty  tissue,  was  discolored  by  ex- 
travasations ;  the  abdgminal  wall  was  penetrated  by  blood  extravasa- 
tions, especially  marked  on  the  serons  surface.  In  No.  1  this  condition 
prevailed  on  both  siden  of  the  body.  A  coil  of  intestine  lay  in  ooDtaet 
with  tbe  abdominal. wall,  which  was  covered  with  extravasations;  the 
vessels  of  the  mesentery  of  this  coil  api>eared  like  broad  streaks  of  blood. 
The  bacteria  had,  without  doubt,  penetrate  the  abdominal  wall  and 
invaded  the.vessels  of  tbe  contiguous  mesentery.  In  No.  2  only  that 
side  of  the  body  which  received  the  injection  was  affected.  The  lym- 
pbatic  gland  of  the  opposite  groin  was  already  invaded,  however,  as 
shown  by  a  deep  red  color  of  the  gland  and  a  paler  red  of  the  surroand- 
ing  layer.  A  few  vessels  were  found  on  the  same  side  with  spimlle- 
sha|>ed  enlargements.  In  both  animals  the  Inngs  were  distended  and 
on  section  much  reddened.  Eight  heart  distended  with  a  dark  dot; 
coronary  vessels  very  full. 

In  cover-glass  preparations  of  No.  1  the  bacteria  were  found  very 
abundant  in  the  subcutaneous  effusion  and  in  the  kidney,  less  abun- 
dant in  liver  and  spleen.  In  No.  2  they  were  found  in  large  numbera  in 
the  effusion  and  in  the  spleen ;  they  were  moderately  abundant  in  the 
liver,  kidney,  and  lungs. 

From  the  above  it  would  seem  that  guinea-pigs  are  highly  suscepti- 
ble to  the  virus  of  swine  plague,  though  quite  insusceptible  to  that  of 
rouget,  as  shown  by  foreign  investigations.  A  very  small  amount  of 
the  virus  might  have  sbifted  the  disease  to  the  intfiiiial  organs  and 
produced  less  extensive  lesions  near  the  point  of  inoculation.  Tbe  di- 
lation and  rupture-  of  blood  vessels  seem  to  point  to  a  rapid  multipUca- 
tion  of  the  bacteria  witbin  them. 

The  lesions  may  possibly  suggest  the  presence  of  malignant  oedema 
to  which  guinea-pigs  are  very  susceptible.  The  absence  of  tbe  bacilli 
of  tbis  disease,  however,  and  the  enormous  numbers  of  the  iMicteria  of 
swine  plagtie  present  in  the  subcutaneous  effusion  effectively  contradict 
this  supposition. 

The  cultures  made  from  these  two  animals  were  all  successful.  One 
in  a  tube  of  gelatine  from  the  blood  of  the  heart  and  liver  of  No.  1 
showed  the  minute  colonies  in  the  needle  track  in  two  days.  They  were 
exceedingly  numerous  in  the  liver,  few  in  the  blood.  Tbreo  cultures  in 
liquid  media  from  the  spleen,  liver,  and  blood  respectively  wore  tested 
on  gelatine  plates  and  found  to  contain  tbe  motile  bacterium  inocu- 
lated. From  guinea-pig  No.  2  gelatine  cultures  from  the  kidney  and 
liver,  respectively,  and  liquid  cultures  from  the  liver  and  blood  of  the 
heart  were  tested  as  above  and  found  pure. 

Three  mice  were  inoculated  at  tbe  same  time  with  the  same  culture. 
No.  34,  quite  small,  received  two  drops ;  No.  35,  four  drops ;  No.  36, 
six  drops;  No.  34  was  dead  the  next  day.  No.  3G  died  December 22; 
spleen  very  large,  containing  tbe  introduced  bacterium  in  large  quanti- 
ties. No.  35  active  December  28;  this  one  had  been  inoculated  with 
some  tissues  from  swine  plague  about  six  weeks  previous. 

On  tbe  following  day,  December  17,  two  fowls,  Nos.  16  and  17,  were 
inoculated  from  tbe  same  culture.  Each  received  1<^%  one-half  on  each 
side  of  the  keel  of  the  sternum  subcutaueously.  Both  were  well  on  De- 
cember 2G.  When  killed  on  tbat  day,  the  site  of  inoculation  on  the  in- 
ner surface  of  the  skin  was  deeply  reddened  by  an  iujectie^n  of  the  smaller 
vessels.  On  the  surface  of  the  pectoral  muscle,  the  injection  was  not  so 
intense.  In  one  case  the  surface  of  the  muscle  was  dotted  with  poacti' 
form  ecchymoses.    The  deeper  portions  of  the  muscle  were  not  affected. 
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The  reaction  in  the  birds  was  qnite  severe  and  suggests  the  local  mul* 
tiplication  of  the  injected  bacteria  to  a  considerable  extent. 

Two  pigeons  (Nos.  3,  4),  were  inoculated  December  10,  with  a  cnltnre 
aboDt  forty -eight  hoars  old,  in  beef  infusion  peptone,  from  the  spleen  of 
pig  No.  114.  No.  3  received  ^^®  subcutaneously  near  the  keel  of  the 
sternum.  No.  4  received  i*^  in  the  same  place  and  an  equal  quantity 
near  the  right  shoulder.  No.  3  showed  no  signs  of  illness  for  three 
weeks  after.  No.  4  became  ill  within  a  day  after  inoQulation.  Its 
feathers  became  ruffled  and  it  remained  very  quiet.  It  seemed  to  have 
recovered  December  23,  when  it  was  killed  for  examination.  At  the 
site  of  both  inoculations  large  sequestra,  about  2^°^  long  and  1^  thick, 
were  found  imbedded  in  the  pectoral  muscle,  consisting  of  necrosed 
muscular  tissue.  They  were  grayish  and  separated  from  the  living  tis- 
sue by  a  tough,  whitish  membrane.    Both  were  readily  removed. 

In  this  experiment  both  birds  resisted  successfully,  the  one  receiving 
the  larger  dose  being  made  sick  for  a  time. 

T ^o  additional  pigeons  (Nos.  5,  G)  were  inoculated  December  21  with 
a  liquid  culture  about  nine  days  old  from  the  spleen  of  pig  No.  112.  No. 
5  received  1^^,  one-half  being  injected  subcutaneously  on  each  side  of 
the  keel  of  the  sternum.  No.  6  received  one-half  of  this  dose  in  the  same 
manner.  No.  5  was  found  dead  next  morning.  Cover-glass  prepara- 
tions of  the  spleen  and  liver  contained  no  bacteria,  the  time  being  t<K> 
brief  for  their  abundant  multiplication  in  the  various  viscera.  No.  6  be- 
came slightly  sick  the  next  day.  On  December  27  its  feathers  were  very 
much  ruffled,  and  its  head  drawn  in.  The  bird  was  killed  with  chloro- 
form Decern  ber  28.  When  the  feathers  were  removed  the  crop  was  found 
entirely  empty,  the  animal  qnite  emaciated.  There  was  a  large  tumor 
on  each  side  of  the  sternum  at  the  place  of  inoculation,  and  confluent 
over  its  anterior  portion.  Beneath  the  skin  each  appeared  as  a  triangu- 
lar yellowish- white  elevated  area  about  2^  square;  on  section  it  ex- 
tended from  1^  to  2^™  into  the  pectoral  muscle.  This  mass  of  muscular 
tissue  appeared  as  if  boUed,  resembling  that  of  pigeon  No.  1  exactly. 
Of  the  viscera,  the  liver  and  kidneys  were  gorged  with  blood,  especially 
the  latter.  The  lower  portion  of  the  intestinal  canal,  examined  with  a ' 
lens,  was  found  injected  and  dotted  with  numerous  dark  red  points.  It 
is  very  probable  that  if  the  animal  had  been  allowed  to  live  the  intes- 
tine would  have  presented  the  same  appearance  as  that  of  pigeon  No.  1. 
Cover-glass  preparations  of  the  internal  organs  were  in  general  nega- 
tive, OS  far  as  regards  the  active  multiplication  of  the  organism.  Liquid 
cultures  of  the  liver,  kidney,  and  blood  from  the  heart,  i^hen  tested  on 
plates  of  gelatine,  contained  the  motile  bacterium  of  swine  plague. 
Cultures  Irom  the  changed  pectoral  muscle  were  equally  successful. 
The  culture  from  the  liver  contained  in  addition  a  microbe  having  op 
gelatine  a  very  active  surface  growth,  contrasting  markedly  with  th6 
growth  from  Ihe  three  remaining  cultures  which  were  pure.  In  this 
animal,  the  local  reaction,  which  was  very  severe,  evidently  acted  as  a 
barrier  to  the  invasion  of  the  microbes.  There  were  too  few  in  the  in- 
ternal organs  to  be  detected  in  cover-glass  preparations,  while  the  cult- 
ure test  proved  adequate  to  demonstrate  their  presence. 

On  December  5  two  pigs  ^Nos.  121, 140)  were  inoculated  with  a  pure 
liquid  culture,  about  seven  uays  old,  from  a  superficial  inguinal  gland 
of  pig  No.  07,  each  receiving  about  3^*^  of  the  culture  liquid.  On  De- 
cember 10  the  temperature  of  No.  121  rose  to  107^<^  F.  It  was  found 
dead  quite  unexpectedly  on  the  morning  of  December  12,  having  eaten 
heartily  the  evening  previous.    To  summarize  briefly  the  post  mortem 
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appeaiaoces :  The  lymphatics  of  thorax  and  abdomen  were  much  swol- 
len and  congested  in  both  cortical  and  mednllary  regions ;  ecchymoses 
on  aoricles  of  heart;  Inoga  somewhat  congested  wiUi  nnmerons  small 
foci  of  a  dark  hepatization.  Lnng  worms  present.  Both  kidneys  re- 
sembled those  of  No.  114,  the  cortical  portion  enlarged,  con«:este<l,  ssd 
on  section  dott^  with  closely-set  deep-red  points;  papillae  pale.  Spleen 
swollen,  filled  with  blood,  friable.  Along  greater  cnrvature  of  stomadi 
a  small  portion  of  the  mucosa  was  covered  with  small  extramsations. 
The  small  and  large  intestines  contained  a  chocolate-colored  semi-liquid 
mass  evidently  blood.  On  the  v^ve  a  clot  was  firmly  attached,  but  oq 
removal  the  nmcosa  was  pale,  no  extravasation  or  ulceration  present 

In  this  case  the  kidneys  and  longs  8ecme<l  to  have  suffered  most,  if 
we  exclude  the  lymphatic  system. 

Cover-glass  preparations  of  the  spleen  showed  the  oval  baoteriam  iii 
large  numbers.  In  two  liquid  cultures  of  the  spleen  the  motile  bacte- 
rium only  was  present.  A  gelatine  culture  of  the  spleen  shewed  in  each 
needle  track  the  innumerable  minute  colonies  of  the  same  bacterium. 

2^0, 140  had  a  temperature  ot  107 J^  F.  December  10.  Eyes  inflameil 
It  died  December  18  quite  unexpectedly,  after  having  improved  slightly 
a  few  days  previous.  The  autopsy  revealed  a  very  severe  case  of  swine 
plague.  It  difiered  from  the  preceding  case  in  the  presence  of  extensive 
ulcers  of  the  large  intestine,  accompanied  by  similar  ulceration  of  the 
ileum  for  about  2  feet  from  the  ileocieeal  valve.  The  lungs  were  con- 
gested and  hepatized  anteriorly.  The  kidneys  and  lymphatic  glands, 
generally,  were  also  involved.  Cover-glass  preparations  of  the  spleen 
contained  the  characteristic  bacterium.  A  gelatine  tube  culture  fma 
the  same  organ  gave  the  characteristic  minute  colonies  in  large  num- 
bers. The  checkpig  (No.  122)  placed  with  this  pair  on  the  day  of  in- 
oculation died  on  the  same  day  with  No.  140.  It  had  probably  been  in- 
fected by  No.  121,  as  it  had  succumbed  very  suddenly,  and  the  autopsy 
revealed  a  very  acute  case  of  swine  plague  of  the  hemorrhagic  type. 
Lungs,  intestines,  and  lymphatic  iglands  wei'e  severely  diseased ;  ulcers 
had  not  yet  formed.  The  spleen  contained  the  oval  bacterium  in  abun- 
dance, as  shown  by  cover-glass  preparations  and  a  culture  in  gelatine. 

With  the  same  culture  which  had  been  injected  into  pigs  Nos.  121 
aud  140,  two  fowls  were  inoculated  on  the  same  day,  December  o.  Each 
received  i^  of  the  culture  liquid  beneath  the  skin  on  each  side  of  the 
keel  of  the  sternum.  Both  fowls  remained  under  observation  for  two 
weeks  without  revealing  any  symptoms  of  disease. 

On  November  28  two  pigs,  Nos.  93  and  90,  were  fed  with  the  intestiDes 
of  No.  97.  No.  98  had  been  at  the  station  nearly  six  weeks  apparently 
well.  The  temperature,  at  the  time  of  feeding,  102 Jo,  rose  to  107J<^  f . 
November  30,  but  fell  to  104^o  December  3.  December  5  the  animal 
began  to  fail  very  rapidly,  and  died  during  the  night.  On  examina- 
tion no  discoloration  of  the.skiu ;  superficial  inguinal  glands  enlarged, 
slightly  congested.  A  moderate  quantity  of  straw-colored  serum  in  ab- 
dominal cavity.  A  few  punctiform,  bright  red  elevations  on  spleeo. 
Serum  in  pericardial  cavity ;  a  few  punctiform  and  patchy  extravasa- 
tions on  each  auricular  appendage;  right  heart  distended  with  dark, 
partially  coagulated  blood.  Bronchial  aud  mediastinal  glands  very 
dark  red  throughout ;  lung  worms  in  both  lungs.  On  the  greater  curva- 
ture of  the  stomach,  a  large  patch  of  the  mucous  membrane  of  a  bright- 
red  color;  glands  of  mesentery  very  much  swollen,  of  a  mottled  red  and 
pale  color,  both  on  surfkce  and  on  section.  About  12  inches  from  the 
ileocaecal  valve^  the  serosa  of  several  coils  of  the  small  intestine  dotted 
with  bright  red  points*!  tii^m\xfi^^^oiXk^^^xt^<Si^Qnding  coils  reddened 
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m  patches.  The  glands  between  the  coils  of  the  large  intestine  of  a 
dark  parplish-red.  The  c^ecam  and  neighboring  portion  of  large  intes- 
tine closely  stndded  with  saperficial  nlcerations  of  varying  size,  some 
.yellowish,  others  with  a  jet-black  center  surrounded  by  a  yellowish  bor- 
der. This  center  probably  represents  the  remains  of  the  blood  extrava- 
sations leading  to  the  ulceration.  In  cover-glass  preparations  of  the 
spleen  and  liver,  the  same  oval  bacterium  was  present  in  moderate  num- 
bers. In  a  gelatine  tube  culture  each  of  blood  from  the  heart  and  of 
the  spleen,  the  characteristic  colonies  appeared  very  numerous  in  the 
spleen  and  moderately  so  in  the  blood.  Liquid  cultures  from  the  same 
sources  were  foaud  to  contain  the  motile  bacterium  only  and  to  have 
the  characteristic  growth  on  gelatine. 

In  case  of  No.  99  the  tem[)erature  likewise  rose  to  107J<^  F.,  on  Novem- 
ber 30.  It  died  on  December  7.  The  lesions  resembled  those  of  No.  98, 
with  the  following  exceptions :  In  the  left  side  of  the  abdominal  cavity 
a  large  clot  of  blood  was  found  beneath  the  peritoneum,  extending  from 
nea^  the  diaphragm  into  the  pelvis  and  representing  probably  300*^  ot 
blood.  The  left  kidney  was  entirely  imbedded  in  it.  The  place  of  rupt- 
ure could  not  be  found,  owing  to  the  firmness  of  the  clot.  Both  kidneys 
pale.  Glands  of  the  intestinal  tract  prominent,  but  very  pale.  In  the 
stomach  the  food  there  present  was  encased  in  a  dark  coagulum.  The 
hemorrhage  probably  came  from  the  base  of  the  folds  at  the  fundus, 
where  the  mucosa  was  very  dark  red.  In  the  csBcum  and  large  intes- 
tine the  mucous  membrane  was  studded  with  jet-black  pigment-patches 
collected  into  lines  and  groups.  The  valve  was  covered  with  these  ec- 
cbymoses  showing  signs  of  ulceration.  This  condition  prevailed  through- 
out the  large  intestine;  the  rectum  seemed  intact.  Echinorhynchi  in 
small  intestine.  The  oval  bacterium  found  on  cover-glass  preparations 
of  the  spleen  in  moderate  quantity.  Two  cultures  in  tubes  containing 
gelatine  were  prepared,  one  from  blood  taken  from  the  heart,  the  other 
from  the  spleen.  In  forty-eight  hours  a  small  number  of  whitish  points 
were  present  in  the  blood  culture.  In  that  of  the  spleen,  however,  each 
needle-track  contained  a  large  number  of  these  minute  colonies.  In  ad- 
dition to  these  there  were  in  all  five  colonies  distinguished  from  the  rest 
by  their  large  size.  Two  cultures  in  meat  infusion  peptone  inoculated 
with  blood  from  the  heart,  when  tested  on  gelatine  plates,  were  found 
pure.  A  liquid  culture  from  the  spleen  gave  difl:ereut  results.  The  line 
on  the  gelatine  plate,  along  which  the  bacteria  had  been  sown,  wa^  visi- 
ble as  a  white  line  in  twenty-four  hours,  while  the  colonies  of  the  bac- 
terium of  swine  plague  do  not  appear  within  forty-eight  hours  after 
sowing.  The  surface  growth  especially  was  quite  vigorous,  enlarging 
within  three  to  four  daj's  into  an  irregular  whitish  band.  The  microbe 
resembled  that  of  swine  plague,  but  was  larger  and  stained  more  deeply. 
The  liquid  culture  itself,  when  reexamined,  was  covered  by  a  brittle 
membrane.  The  tube  culture  in  gelatine  demonstrated  that  the  strange 
microbe  was  present  in  very  small  numbers  in  the  spleen  itself.  This 
illustrates  very  clearly  how  one  method  of  culture  acts  as  a  check  on  the 
other,  and  bow  each  contributes  something  to  the  determination  of  the 
truth.  The  presence  of  another  organism  in  the  spleen  need  not  be  veiy 
surprising  when  we  consider  the  severe  hemorrhage  mentioned  above. 

Two  pigs,  Nos.  107  and  108,  were  allowed  to  feed  December  0  upon  the 
stomach  and  intestines  of  No.  99.  No.  107,  after  showing  Hyniptouis  for 
alK)Ut  a  week,  was  found  dead  December  18.  No.  108  lingered  until 
December  21,  when  it  was  found  dead.  In  No.  107  there  were  a  few 
ulcers  In  the  csecum  and  a  large  area  of  infiammatlon  vu  t\\^  ^X^xsi^vl^ 
The  lymphatics  in  general  were  swollen  and  gorged.  ^*\\Xi  \iVft^^  "Sac- 
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travasation  on  amides  of  heart.  The  autopsy  of  'So.  108  revealed  a  more 
extensive  ulceration  and  Inflammation  of  the  large  intestine.  The  le- 
sions elsewhere  were  similar  to  those  of  No.  107.  In  the  spleen  of  both 
animals  the  characteristic  bacterium  was  found.    Ko  cultures  made. 

In  the  evening  of  December  5,  two  pigs,  Nos.  120  and  145,  were  fed  with 
four  liquid  cultures  of  the  bacterium  of  swine  plague  and  next  morn$n<; 
with  five  additional  cultures,  each  culture  being  equivalent  to  10««. 
These  had  all  been  tested  on  gelatine  plates  and  found  pure  cultures  of 
the  same  microbe.  The  source  of  these  cultures  were  pigs  Nos.  9G  aud 
97,  the  rabbit  and  mice  inoculated  therefrom.  The  cultures  were  mixed 
with  dry  feed  and  were  in  this  way  readily  consumed.  December  10, 
No.  145  was  somewhat  dull,  and  had  slight  diarrhea,  continuing  until 
death,  which  occurred  rather  suddenly  between  5  and  6  p.  m.  December 
12,  as  it  had  eaten  heartily  in  the  morning.  It  was  examined  early  tbo 
next  day.  No  distinct  discoloration  of  the  skin ;  superficial  inguinal 
glands  tumefied  and  slightly  reddened.  In  the  abomiaal  cavity,  the 
peritoneum  covering  the  intestines  was  faintly  reddened,  the  vessels  of 
the  omentum  distended  and  bright  red.  A  small  quantity  of  straw- 
colored  serum  present.  The  surface  of  the  liver  was  covered  with  blnish- 
gray  patches.  The  medulla  of  kidney,  including  tips  of  papillae,  very 
dark  red :  spleen  dark,  slightly  enlarged ;  vessels  of  surface  of  heart 
very  much  distended. 

In  1 ;  lO  stomach  the  mucous  membrane  of  the  fundus  was,  as  usual,  of 
a  very  dark-red  color.  The  severest  lesions,  however,  and  such  as  we 
had  not  seen  before,  were  found  in  the  ileum  and  large  intestine.  Foi 
about  3  feet  from  the  valve  the  entire  mucosa  of  the  ileum  was  necrosed, 
stained  yellowish,  and  could  be  scraped  off  with  the  scalpel*  The  caecam 
appeared  as  if  macenited ;  the  mucous  membrane  came  away  tn  toto,  h 
the  lower  part  of  the  large  intestine,  the  complete  necrosis  was  gradually 
replaced  by  a  dark-red  membrane  dotted  with  yellowish  ulcers  about  one- 
fourth  inch  in  diameter  and  not  more  than  half  an  inch  apart.  Finally, 
in  the  rcctu m  ulceration  was  absent.  The  affected  intestine  was  so  mnch 
thickened  that  it  failed  to  collapse  when  cut  open  and  contents  removed. 
In  this  case  tbo  local  effect  of  the  ingested  bacteria  had  been  tremendous, 
oversl  lowing  the  lesions  of  the  remaining  viscera.  Even  the  Ijm- 
photic  glands,  almost  invariably  and  severely  diseased  in  the  preced- 
ing cases  were  but  moderately  inflamed  5  those  of  tho  mesentery,  how- 
ever, were  very  much  enlarged.  The  other  animal,  No.  120,  died  one 
day  later.  The  temperature  was  but  slightly  elevated  until  December 
12,  when  it  reached  108°  P.  Great  debility  supervened  until  death,  De- 
comlx3r  14.  In  this  animal  superficial  inguinal  glands  were  found  en- 
larged, the  cortical  portion  gorged  with  blood.  Spleen  enlarged,  dark, 
friable.  A  few  ecchymoses  on  endocardium  and  epicardium.  Isolated 
lobules  of  the  lungs  dark  red,  hepatizcd,  showing  hero  and  there  cx- 
ti  avasations  under  tho  pleura.  Both  kidneys  much  swollen,  surface 
dark  red,  numerous  extravasations  under  the  capsule.  On  section  the 
cortical  portion  dotted  with  closely-set  dark  points,  medullary  iH)rtiou 
also  congested.  Lymphatic  glands  of  mesentery  very  large,  those  of 
mesocolon  gorged  with  dark  blood.  The  mucosa  around  tho  pylorus 
and  on  its  valve  colored  deep  purple,  tho  inflammation  extending  for 
some  distance  into  the  duodenum.  The  mucosa  of  the  small  intestine 
(containing  a  few  specimens  of  ascaris)  was  not  diseased  except  near 
tlie  ilco-coical  valve,  where  a  small  area  was  covered  with  x)unctifonn 
extravasations.  The  cascum  and  upper  third  of  the  large  iutestine  were 
the  seat  of  extensive  uloecatiQTL.    The  yellowish,  superfioiai  ulcers  were 
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ery  numerous,  leaving  but  little  of  the  deeply  congested,  purplish 
acmbrane  exposed  to  view. 

In  this  animal  the  effect  of  the  bacteria  was  far  less  corroslvei  but 
he  inflammation  of  the  kidneys  and  lymphatic  glands  more  severe.  Ou 
over-glass  preparations  of  the  spleen  of  both  of  these  animals,  the 
haracteristic  bacterium  was  found,  far  more  abundant  in  the  latter  case, 
owever.  In  these  cases,  therefore,  the  feeding  of  pure  cultures  was 
uiBcient  to  bring  about  a  most  severe  type  of  the  disease.  A  gelatine 
abe  culture,  each  of  blood  from  the  heart  and  from  the  spleen  from 
K>th  animals,  proved  pure.  Likewise  four  liquid  cultures  from  the  same 
oufces;  eacn  contained  the  motile  bacterium  only;  all  grew  alike  on 
>lates,  the  colonies  identical  with  those  of  preceding  cultures. 

On  December  19  two  pigs  (Nos.  7G,  118)  were  fad  with  about  30««  each 
>f  various  pure  liquid  cultures  from  six  to  ten  days  eld.  Five  cf  them 
vere  from  the  spleen  of  pigs,  one  from  a  mouse.  For  a  few  days  after 
December  23  the  bowels  of  No.  118  were  loose  and  the  animal  was  dull 
Lud  off  its  feed;  thence  it  continued  to  improve.  It  was  killed  Jan- 
lary  7  when  apparently  well.  The  only  evidences  cf  disease  were  a 
Qoderato  enlargement  of  lymphatics  of  abdomen,  which  contained  a  con- 
liderable  quantity  of  straw-colored  serum.  In  the  lungs,  which  were 
n  general  of  normal  consistency  and  color,  there  were  numerous  puncti- 
brm  foci,  of  a  dark  red  color.  The  caecum  and  colon  contained  no  ecchy- 
D08Q8  or  ulcers ;  membrane  pale.  The  walls,  however,  were  much  thick- 
ined,  so  that  they  scarcely  collapsed  when  cut  open  and  emptied.  This 
eature  recalled  the  condition  of  the  colon  in  No.  146,  which  h«id  been 
ed  with  cultures,and  in  which  the  great  thickening  was  accompanied 
}y  complete  superficial  necrosis.  Spleen  evidently  free  from  bacteria, 
us  shown  by  one  culture  and  cover-glass  preparations.  It  is  highly 
probable  that  the  thickening  of  the  intestine  was  due  to  the  ingested 
ultures,  and  that  the  animal  was  quite  insusceptible. 

No.  76,  an  old  animal  which  had  failed  to  take  the  disease  before  when 
xx>osed  to  it,  remained  unaffected  after  the  feeding. 

Quito  different  from  most  of  the  cases  described  was  that  of  No.  89, 
xposed  November  5  to  the  disease  with  those  vaccinated  with  Pasteur's 
(ttenuated  virus.  It  presented  no  very  marked  symptoms  of  disease, 
xcepting  a  slight  elevation  of  temperature.  November  23  both  eyes 
»ecame  inflamed;  it  moved  about  with  difliculty,  and  on  December  5  it 
ras  evidently  dying,  so  that  it  was  thought  best  to  kill  it,  which  was 
.ccomplished  by  a  blow  on  the  head.  The  skin  of  the  abdomen  was 
overed  with  brownish,  papery  scales,  which  came  away  readily,  expos- 
Qg  a  perfectly  clean,  white  skin.  The  superficial  inguinal  glands  were 
cry  large,  pale,  and  infiltrated  with  much  serum.  Spleen  dotted  with 
.  few  red  points.  Liver  pale;  on  its  surface,  small,  yellowish  Twitches 
lero  and  there.  They  cut  like  cartilage  and  formed  the  walls  o!  small 
ysts,  containing  a  soft,  brownish  pulp.  Small  portions  cf  the  Inngs 
onverted  into  a  dull  red,  hepatized  tissue,  probably  due  to  the  ])res- 
nco  of  numerous  lung-worms.  Heart  normal.  Lymphatic  glands  of 
aesontery  and  meso-colon  very  large,  but  pale  and  tough.  Stomach 
nd  small  intestine  apparently  normal.  About  one-half  of  the  large  in- 
estine,  including  the  cfficum,  was  studded  with  yellowish  ulcers,  closely 
esombling  those  depicted  on  Plate  I. 

This  case  corresponded  closely  with  those  which  had  come  under  our 
observation  for  more  than  a  year  past.    All  inflammatory  processes 
lad  apparently  subsided,  leaving  nothing  but  the  extensive  inlostinal 
ilcerationB  as:  witnesses  of  the  former  presence  of  the  d\^«ja^*    ^^^\^ 
he  muGOus  membrano  Burroojiding  the  ulcers  waa  \)2Aft^Bi^>3B^\i  ^t^  ^^^ 
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vnacqnainted  with  the  lesions  of  acnte,  fatal  cases  might  infer  that  tlie 
disease  in  general  was  a  purely  local  one,  attacking  the  macons  mem- 
brane at  the  place  of  ulceration.  It  is  highly  probable  also  that  in 
such  cases  the  pathogenic  microbe  has  been  eliminated|  or  has  given 
way  to  other  sceptic  microbes,  which,  gaining  admission  throngh  the 
intestinal  ulcers^  may  live,  if  not  multiply,  in  the  body.  The  spleen 
which  furnished  us  quite  invariably  with  pure  cultures  from  the  aciit« 
cases  described  above,  and  which,  according  to  cover*glass  preparations 
and  gelatine  cultures,  contained  the  bacterium  in  abundance,  failed 
in  this  case.  Two  liquid  cultures,  inoculated  with  a  platinum  wire, 
plunged  into  the  parenchyma,  remained  sterile.  A  third  tube,  into 
wbieh  a  small  piece  of  the  spleen  tissue  had  been  dropped,  likewise  re- 
mained clear.  It  is  evident  that  if  even  a  single  germ  had  been  pres- 
ent, one  of  the  tubes  would  have  been  clouded.  It  is  needless  to  add 
that  cover-glass  preparations  of  spleen  tissue  were  equally  negative. 
Three  mice,  inoculated  with  a  bit  of  the  same  organ,  were  active  three 
weeks  later. 

Among  those  cases  in  which  swine  plague  was  definitely  made  out  on 
post  mortem  examination  may  be  mentioned  No.  8S,  which  was  exposed 
to  the  disease  with  No.  89,  November  5,  and  died  November  16.  Cover- 
glivss  preparations  of  the  spleen  revealed  the  presence  of  numerous  mi- 
crobes, slightly  longer  than  the  bacterium  of  swine  plague  and  withoat 
the  light  center.  Cultures  in  gelatine  from  thespleen  and  heart's  blood 
grew*  more  rapidly  than  pure  cultures,  the  surface  growth  being  espe- 
cially vigorous.  Liquid  cultures  from  the  blood,  when  tested  by  line 
cultures,  showed  the  characteristic  growth  of  the  bacterium  of  swine 
plague;  but  there  were,  in  addition  to  these,  a  few  smaller  colonies 
growing  like  them,  so  few  in  number,  however,  that  they  were  regarded 
as  retarded  colonies  of  the  same  microbe,  their  small  size  excluding  a 
microscopic  determination. 

On  November  27  a  mouse,  which  had  been  inoculated  with  a  bit  of 
spleen  from  this  pig  Noveml^er  16,  was  found  dead.  It  had  been  slightly 
ill  since  the  inoculation.  The  eyes  were  closed ;  the  amonnt  of  secre- 
tion very  slight  The  glands  of  the  groin  enlarged,  seronsly  infiltrated. 
The  acini  of  the  liver  were  pale  and  bloodless,  its  substance  very  soft 
Spleen  enormously  enlarged,  reddish,  mottled.  Kidney  showed  some 
whitish  patches,  half  as  large  as  a  pin's  head ;  on  section  the  mednl- 
lary  portion  was  deeply  congested  and  well  marked  off  from  the  paler, 
corticiU  ]X)rtion.  Both  liver  and  spleen  very  soft  and  friable.  Langs 
anlematous,  but  float  in  water.  They  presented  on  the  sur&oe  impres- 
sions of  the  ribs  and  very  minute  interlacing,  red  lines,  as  of  injected 
vessels.  Cover-glass  preparations  of  the  spleen,  liver,  kidneys,  lungs, 
and  bloixl  from  the  heart  all  contained  the  oval  bacterium  of  swine 
plrtgno  in  pn>fusion,  the  paler  center  well  marked  in  all  preparations. 
The  culture  in  gelatine  from  the  spleen  presented  innumerable  minnte 
colonics  in  the  track  of  the  platinum  wire.  The  liquid  cultures  from 
the  spleen  and  heart's  blood  both  contained  an  oval,  motile  bacterinm. 
The  cultures  wore  opale^^cent,  without  surface  membrane.  Both  found 
pure  when  testetl  by  line  cultures  on  gelatine. 

On  IVoomlHT  2  another  mouse,  which  had  been  inoculated  with  the 
one  jiKst  de^^orilHHUand  kept  in  the  same  jar,  was  killed  with  chloroform. 
The  orpuis  presonteii  the  same  appearance  as  the  one  just  described, 
tho  spleen  al5^>  of  enormous  size.  Strange  to  say,  no  bacteria  were  fonna 
in  any  of  the  internal  orsrans,  but  a  liquid  culture  of  the  blood  con* 
taliuHl  the  mot  We  VwcXenwrn  v\4'«^A^atQ^  as  determined  by  line  wit* 
UriNa«    TlasiMiutt^VidMi\)id»L  VikWQ&ai^  Xhobse- 
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terium  of  swine  plague,  not  obtained  pure  from  the  pig,  was  thus  isolated 
by  passing  through  mice. 

In  another  case,  No.  100,  in  which  the  mucous  membrane  of  the 
coecum  was  a  single  mass  of  necrosed  tissue  and  most  of  the  other 
lesions  found  in  swine  plague  were  present,  cover-glass  preparations 
of  the  spleen,  blood,  and  a  few  lymphatic  glands  were  negative.  One 
liquid  culture  of  the  blood  and  two  of  the  spleen  remained  sterile.  A 
platinum  wire,  dipped  into  the  blood  and  spleen  substance,  was  drawn 
tiirough  layers  of  gelatine  on  plates.  Not  a  single  colony  appeared. 
The  animal  penned  with  the  former,  No.  101,  also  died  of  swine  plague, 
as  shown  on  poH  mortem  examination,  but  complicated  with  a  localized 
peritonitis  in  the  region  of  the  liver.  The  liquid  cultures  from  the 
peritoneal  effasion  and  blood  grew  more  vigorously  than  swin^  plague 
bacteria,  and  on  gelatine  the  colonies  remained  very  smalL  In  several 
later  attempts  at  plate  cultures,  they  entirely  failed  to  grow.  The 
microbe  resembled  that  of  swine  plague.  In  both  pigs  (Nos.  100  and 
101)  the  common  bile-duct  was  completely  occluded  and  greatly  dis- 
tended by  about  ten  aacarides,  extending  from  the  duo<lenum  into  the 
smaller  biledacts.  This  may  account  for  the  peritonitis  found  in  No. 
101.  The  fact  that  it  is  difficult  to  demonstrate  the  presence  of  the  bac- 
terium of  swine  plague  in  chronic  cases  which  have  lasted  more  than 
three  weeks,  and  in  which  the  ulcerations  in  the  large  intestine  are 
already  far  advanced  (Plate  I)  cannot  be  emphasized  too  much.  In 
those  cases  in  which  the  disease  leads  to  a  sadden  fatal  termination,  the 
bacterium,  as  a  rule,  is  found  abundantly  in  the  spleen.  Ignorance  of 
these  facts  has  no  doubt  led  to  previous  erroneous  deductions  in  investi- 
gations on  the  etiology  of  this  disease.  Chronic  swine-plague  must 
henceforth  be  looked  upon  as  an  after  stage,  independent  of  the  disease 
itself,  and  caused  by  intestinal  lesions,  the  indirect  result  of  the  growth  of 
the  bacterium  in  the  blood  vessels  of  the  mucous  and  submucous  tissue. 
The  bacterium  has  already  disappeared  from  the  stage  and  makes  way 
fi:equently  for  other  either  harmless  or  septic  microbes,  which  gain  en- 
trance through  the  ulcerated  membrane  and  are  found  in  the  blood  and 
serous  exudates.  An  epidemic  of  swine  plague,  which  broke  out  among 
a  herd  of  pigs  destined  for  experimental  purposes,  illustrates  the  gen- 
eral statement  above  very  well.  This  epidemic  which,  most  fortunately, 
appeared  after  the  experiments  recorded  in  the  preceding  pages  had 
been  completed,  and  cast  no  doubt  on  the  results  obtained,  was  very 
severe  and  showed  the  great  mortality  in  herds  in  which  the  disease 
has  gained  a  foothold.  The  disease  was,  without  doubt,  introduced 
with  the  herd,  and  the  lesions  found  on  post  mortem  all  pointed  to  chronic 
cases  of  three  or  four  weeks  standing.  Of  twenty-five  animals  exposed 
to  the  disease  only  two  remained  well.  All  the  diseased  animals  died  in 
periods  varying  from  two  to  four  weeks  after  exposure.  Each  case  was 
carefully  examined  and  cover-glass  preparations  made  from  the  spleen 
of  every  anmiual.  Out  of  fifteen  animals  only  two  had  a  few  bacteria 
in  the  spleen.  Of  but  three  of  these  liquid  cultures  were  made,  for 
want  of  time.  These  three  remained  sterile.  This  is  very  significant 
when  we  compare  with  these  latter  results  those  obtained  from  acute 
cases.  It  goes  far  to  prove  that  the  majority  of  the  animals  affected 
with  swine  plague  die  from  the  sequelae  of  the  disease,  and  but  few  from 
the  direct  efiect  of  the  microbes  multiplying  in  the  blood  vessels  of  the 
internal  organs. 

It  id  hardly  necessary  to  recall  once  more  the  important  fact  that  in 
all  these  cases  no  bacillus  resembling  that  found  in  Pasteur's  vaA^vw.^^ 
and  proved  to  be  the  cause  of  rouget  oa  the  coutiiiesiVi  oi  ^x)j:^V^^  ^:^^^ 
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appeared  to  US  in  cover-glass  preparations  or  in  cnltnres.  In  his  first 
communication  on  rouget,  Pasteur  speaks  of  the  microbe  as  fatal  to  rab- 
bits and  shpep,  but  not  to  fowls.  Having  satisfied  ourselves  that  it 
killed  rabbits,  but  had  no  efi'ect  on  fowls,  two  lambs  were  inoculated 
December  31  in  each  thigh,  No.  1  with  2%  No.  2  with  1*^,  of  a  liqaid 
culture  from  the  spleen  of  pig  No.  112,  now  nineteen  days  old.  On  Jan- 
uary 3  the  teu}|»erHture  of  No.  I  hiid  risen  to  lOO^o  p.  Iq  5ot;ii  there  was 
considerable  stiCTneas  in  the  hind  limbs,  no  desire  for  food.  No.  2  was 
kille<i  Jatiuary  13,  after  having  almost  recovered.  At  the  places  of  in- 
oculation small  abscesses  had  formed.  The  neighboring  lymphatics 
were  enlarged.  The  viscera  seemed  intact,  excepting  the  spleen,  which 
was  dotted  ^ith  numerous  small  red  patches  resembling  extravasations. 
A  bit  of  tissue  therefrom  contained  no  bacteria. 

The  other  lamb  was  also  nearly  recovered.  On  each  thigh  two  small 
abscesses  bad  formed. 

A  calf  was  inoculated  hypodermically  at  the  same  time  with  4^  of  the 
third  liquid  culture  from  the  spleen  of  pig  No.  114.  Its  tem(>erature 
rose  from  1030  to  lOGOF.,  which  it  reached  January  2,  when  a  swelling  was 
]»erc(*])tible  in  front  of  the  shoulder  where  the  injection  had  been  made. 
The  ti*rapc»rjiture  slowly  fell  afterward.  The  animal  was  killed  for  an- 
other purpose  January  13.  The  swelling,  as  large  as  a  hen's  egg^  was 
found  to  implicate  the  muscular  tissue  into  which  the  needle  no  doubt 
bad  penetrated.  When  incised,  an  irregular  cavity  was  found  within 
the  mn8>enlar  tissue  lined  with  a  soft  pultaceons  mass,  arising  from  ue- 
c.roKiN  ot  thf  muscle  substance.  A  superficial  lymx^hatic  gland  near  by 
was  considerably'  enlarged. 

TIIE  BAOTEEIUM  OF  SWINE  PLAQUE. 

In  at  least  twenty- five  cases  of  undoubted  swine  plague,  bits  of  spleen 
tissue,  wheTi  spread  out  in  a  thin  layer  on  a  cover-glass, dried  and  stained 
in  some  aniline  color,  were  found  to  contain  the  same  microbe  in  greater 
or  less  abundance^  (Plate  II,  Fig.  1).  When  stained  for  from  one  to  two 
minutes  in  an  aqueous  solution  of  methyl-violett  and  examined  witb  a 
Zeiss  ^^j  homog.y  they  appear  as  elongated  ovals,  chiefly  in  pairs.  The 
greater  number  present  a  center  paler  than  the  periphery.  This  may  be 
due  to  a  greater  density  or  staining  capacity  of  the  peripheral  portion. 
The  darker  portion  is  not  localized  at  two  extremities  as  in  tho  bacteria 
of  septic(emia  in  rabbits,  but  is  of  uniform  width  around  the  entire  cir- 
cumference of  the  oval.  The  length  of  an  oval  in  balsam  preparations 
is  about  1.3  to  1.5  micromillimeter;  its  width,  .G  micronjillimeter.    Oc* 

*  Dariiij;  tlio  pa^t  ycariuacb  timo  and  labor  woro  spent  iD  examining  sections  mads 
from  int^Btinal  ulcers,  enlarged  lymphatics,  and  bepatized  lung  tissue.  The  nloets 
contained,  as  might  havo  been  expected,  various  forms  of  organistna.  Even  io  the 
deeper  portions  away  from  the  necrosed  regions  no  two  ulcers  were  alike  as  regards 
the  bacteria  found  therein.  Sometimes  micrococci  would  be  found  in  abundance  in 
the  inflammatory  iunilration.  At  other  times  long,  slender  filaments  would  fill  up  the 
adjacent  blood  vessols  and  extend  into  the  healthy  area.  Ova  from  the  triekceepMl** 
were  quite  constantly  fonnd  in  the  base  of  the  ulcer;  some  were  imbedded  among  Um 
^ellnlar  elements  near  the  edge  of  the  ulcor.  Sections  of  enlarged  lymphatic  glandi 
showed  an  en^rgoment  of  the  lymph  sinuses  with  blood  corpuscles.  Bacteria  were 
absent.  Sections  of  lung-tissue  were  equally  negative  or  con  trad  iotory.  As  the  ma- 
terial examined  came  from  chronic  cases  the  result  need  not  be  very  sarpriaine  after 
what  has  been  stated  concerning  the  prosenoe  of  the  bacterium  of  awine  plague  id  Um 
spleen  in  acute  and  chronic  cases.  It  in  our  intention  to  subject  the  material  olh 
tained  from  acute  cases  to  a  thorough  microscopic  examination  from  which  better  n- 
BuJVi  may  be  expected. 

f  The  bact^riam  from  V\aa\d  cu\tuT«&^V3Aw  itaiuod  with  aniline  wmlbr»  mMijMO' 
M,  and  dacoloxlMd  witk  lo^L&ft  MO(>tAiii%\A  QLtasa.^<Mi^Ttf9^i^K^Ma^thA  sUia  mlL 
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casionally  forms  aro  observed  longer  than  this  (1.8  micromillimeter) 
and  somewhat  more  slender ;  in  these  also  there  is  a  noticeable  differ- 
ence between  the  central  and  the  peripheral  portions  in  the  intensity  of 
the  stain.  (This  difference  is  not  an  optical  effect,  for  it  is  only  seen  after 
the  bacteria  have  been  stained  and  are  examined  without  a  diaphragm. 
It  is  well  known  that  large  pencils  of  light  efface  details  of  structure  and 
bring  out  those  depending  on  differences  in  the  intensity  of  the  color.) 

In  liquid  media  the  bacterium  is  motile;  its  movements  recall  those 
of  bacterium  termo.  When  moving  to  and  fro  the  pairs  of  bacteria  are 
apt  to  revolve  about  the  point  of  division  in  such  a  way  that  each  indi- 
vidual describes  the  surface  of  a  cone.  That  it  is  not  bacterium  termo  is 
proved  by  the  fact  that  it  does  not  liquefy  gelatine  and  that  not  the 
slightest  putrefactive  odor  is  emitted  from  any  culture  containing  it. 

The  bacterium  under  cultivation  shares,  with  many  other  bacteria. 
the  property  of  varying  slightly  in  form  fn  different  media,  and  at  dif- 
ferent periods  in  the  same  medium.  Cultivated  in  meat  infusion  with 
1  per  cent,  peptone  for  forty-ieight  hours,  the  average  size  of  a  bacterium 
was  .9  micromillimeter  in  length,  and  .4  to  .5  micromillimeter  in  width. 

In  meat  infusion  peptone  gelatine  they  are  larger  than  in  co^erglass 
preparations  from  the  spleen.  Occasionally  a  very  long  filament  may 
bo  seen  lying  amongst  the  ovals  and  short  rods.  These  vary  from  .8 
micromillimeter  to  1.8  micromillemeter  in  length,  and  are  about  .7  micro- 
millimeter broad  in  cultures  forty-eight  hours  old. 

The  value  of  dimensions  must  not  be  overestimated.  They  are  at 
best  somewhat  variable.  The  size  of  a  microbe  which  is  constantly 
undergoing  division  must  vary  with  the  activity  of  multiplication, 
which  in  turn  depends  on  the  amount  of  nutritive  material  at  hand. 
Hence  in  a  rich  medium,  at  an  early  period  of  growth,  microbes  mul- 
tiply faster,  and  the  forms  are  relatively  smaller  than  in  less  nutritive 
media,  or  in  such  in  which  the  food  material  is  nearly  exhausted.  This 
at  least  agrees  with  our  own  observations.  In  cultures  of  the  swine 
plague  bacterium  in  chicken  broth,  probably  the  poorest  of  meat  ex- 
tracts, slender  filaments  of  considerable  length  were  frequently  observed. 
The  culture  was  suspected  of  being  impure,  but  when  tested  on  plates 
no  difference  among  the  colonies  could  be  observed.  Moreover,  these 
forms  had  an  abnormal  appearance  never  seen  in  vigorously  growing 
bacilli.  GDhey  often  bore  dilations  and  constrictions,  and  their  extremi- 
ties were  poorly  defined.  They  were  also  characterized  by  very  slug- 
gish movements. 

In  all  cultures  we  have  determined  the  purity  of  cultures  not  by  one 
bat  by  several  characters.  The  most  important  of  these  are:  (1)  The 
slow  growth  and  absence  of  liquefaction  in  nutritive  gelatine;  (2)  the 
appearance  of  the  colonies  of  the  bacterium  on  gelatine  plates ;  (3)  its 
form  and  motility  in  liquid  media. 

In  neutralized  liquids,  such  as  extracts  or  infusions  of  beef  with  or 
without  peptone,  the  bacterium  multiplies  very  rapidly,  so  that  tubes, 
inoculated  with  a  minjmum  quantity  of  blood,  &c.,  containing  it,  are 
invariably  turbid  on  the  following  day.  This  turbidity  is  greatest  in 
liquids  rich  in  nutritive  matter,  such  as  those  containing  peptone.  In 
simple  meat  extracts  the  liquid  remains  merely  opalescent.  On  shaking 
the  tube  a  considerable  flaky  deposit  is  seen  in  a  few  days  after  inocu- 
lation. There  is  at  no  time  a  distinct  membrane  observable  on  the  sor^ 
fietoe  of  the  liquid,  although,  when  tubes  remain  very  quiet  for  a  time,  a 
narrow  whitish  ring  is  apt  to  be  deposited  on  the  glass  at  the  surface 
of  ttie  liqnidu  This  band,  consisting  solely  of  bacteria^  vi^  oom^tvsv^s^  ^\^- 
tire,  sometimee  limited  to  a  amall  portioii  ot  Ui^  cnx^sQjfii«E«&s^  ^1  ^^^ 
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tabe.  It  is  densest  in  nentraliced  meat  infoskm  to  whieh  1  per  eeiit  of 
peptone  has  been  added,  and  appears  in  the  form  of  whitish  downy 
mas.«es  which  are  readily  shaken  down  into  the  liqnidL  On  the  snriaoe 
no  conflaent  membrane  forms,  bat  occasionally  a  small  patch,  resem- 
bling the  band  jost  described,  is  seen  floating  on  the  surface  of  the  liquid. 
This  band  cannot  be  homologized  with  the  membrane  formed  by  other 
bacteria,  such  as  that  of  baciUus  subtiliSj  since  it  is  not  constantly  present 
and  forms  only  after  several  days  or  a  week.  It  mnst  be  looked  npon 
merely  as  a  deposit  of  the  bacteria  similar  to  that  formed  on  the  bottom 
of  the  tobe  at  the  sam0  time.*  At  the  end  of  two  or  three  weeks  the 
sediment,  consisting  entirely  of  very  short  rods  or  ovals,  does  not  stain 
welL  Only  a  narrow  line  of  color  indicates  the  oatlines  of  the  individ- 
ual microbes.  It  might  be  claimed  with  Klein  that  these  are  spore- 
bearing  forms.  This,  however,  has  not  been  confirmed.  On  the  other 
hand,  our  experiments  on  the  thermal  death  point,  given  below,  oppose 
this  view. 

When  sown  on  gelatine  plates,  either  scattered  or  in  lines,  the  colo- 
nies may  be  detected  with  a  low  power  after  forty-eight  hours.  They 
are  neariy  spherical,  with  pale  disk  and  sharply-defined  margin.  In  an- 
other day  they  are  visible  to  the  naked  eye  as  mere  points.  Examined 
with  a  1-inch  objective  they  appear  irregularly  oval,  egg-shaped,  or 
spherical.  The  margin  is  a  well-defined  dark  line-the  disk  brownish  in 
color  with  transmitt^  light  (Plate  II,  Fig.  2  a).  When  growing  on  the 
sur&ce,  the  colonies  appear  as  patches  somewhat  refrangent  (Plate  II, 
Fig.  2  6).  The  center  being  elevated,  the  whole  forms  a  very  flat,  irreg- 
ular cone.    The  border  of  the  colony  is  irregular,  very  thin,  and  pale. 

WhUe  examining  liquid  cultures  by  sowing  them  in  lines  on  gelatine 
plates,  we  observ^  in  every  line  a  few  very  faint,  cloudlike  bodies, 
which  were  evidently  situated  near  the  lower  surface  of  the  gelatine,  or 
between  it  and  the  glass.  These  colonies  (Plate  II,  Fig.  2,  c,  &,  &')  were 
much  larger  than  the  spherical  forms,  the  center  slightly  opaque  and 
margins  gradually  vanishing.  We  at  first  suspected  the  presence  of 
another  microbe,  but  how  could  two  microbes  be  present  in  a  liquid  colt- 
nre  in  the  proportion  of  1  to  100  or  moret  When  examined  microscop- 
ically they  resembled  the  bacterium  which  was  in  the  majority.  Yet 
this  method  was  not  satisfactory,  since  it  was  difficult  to  get  access  to 
the  deeply  buried  colony.  Finally,  we  came  to  the  conclusion  tiiat  the 
bacterium  of  swine  plague  grew  in  this  way  when  deposited  on  the  glass. 
To  prove  this,  we  dried  thin  layers  from  a  liquid  culture  upon  glass 
plates  and  poured  the  gelatine  upon  them.  In  forty-eight  hours  we 
found  the  plates  covered  with  these  pale,  nebulous  colonies;  only  a  verj 
small  number  were  round.  As  the  film  had  not  been  thoroughly  dry, 
some  bacteria  may  have  worked  their  way  into  the  gelatine  and  there 
developed  into  spherical  colonies. 

There  is  another  feature  of  the  nebulous  colonies  which  suggested  to 
us  the  identity  of  the  two  forms  of  growth.  In  Figure  2  c^'  a  nebulons 
colony  is  drawn  with  a  spherical  form  above  but  communicating  with 
it.  At  first  sight  the  spherical  form  seems  to  have  burst  and  discharged 
its  contents,  which  represent  the  nebulous  form,  the  true  explanation 
being  that  the  same  colony  grows  up  into  the  gelatine  and  laterally  over 
the  glass.  Figure  2  o',  represents  another  form  of  colony  very  frequently 
observed,  in  which  the  connection  between  the  two  parts  does  not  ap* 
pear,  but  undoubtedly  exists  below.    Owing  to  a  lack  of  time,  U  has  not 

^ >     . ■__  _        *  _  ^.^..^.^ 

*  We  have  lately  observed  ifi  a  few  tubea  which  stood  andifttnrbed  oror  a  weak,  i 
more  or  leas  complete  suxfftco  membn^ft^  <»>m^«^  ^l^«r^  \krUUe  fragments. 
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been  possible  for  ns  to  see  whether  other  microbes,  which  do  not  liquefy 
gelatine,  grow  in  this  way  on  plates.  Whether  they  do  or  do  not,  the 
matter  if»  quite  important,  and  it  seems  that  in  future  the  morphology 
of  colonies,  not  only  within  the  layer  of  gelatine  and  on  its  surface,  but 
also  under  it,  must  be  studied,  if  this  method  is  to  be  continued  as  a 
means  of  testing  the  purity  of  cultures  and  determining  species. 

lu  tubes  containing  nutritive  gelatine,  these  bacteria  appear  in  the 
form  of  very  minute  colonies  within  two  or  three  days,  which  enlarge 
but  slightly  beyond  mere  specks  (Plate  II,  Fig.  3).  A  very  thin,  whitish 
glistening  layer  is  usually  present  on  the  surface  of  the  gelatine  at  the 
point  of  inoculation,  limited  to  about  a  millimeter  in  its  surface  exten- 
sion. These  minute  colonies  invariably  appear  in  those  cases'in  which 
the  presence  of  the  swine-plague  bacterium  was  determined  from  cover- 
glass  preparations,  and  their  appearance  was  alike  in  all  respects.  When 
the  culture  contained  also  other  bacteria,  these  usually  multiplied  more 
rapidly  in  the  needle  track,  and  the  colonies  resulting  therefrom  stood 
out  as  large  ajs  pins'  heads  among  mere  points.  The  surface  growth  was 
then,  as  a  rule,  more  vigorous  and  thick;  whitish  layers  were  formed. 

When  much  crowded,  the  colonies  of  the  swine  plague  bacterium  re- 
main  quite  small,  while  those  that  are  scattered  ^w  considerably  larger. 
They  do  not  exceed  half  the  size  of  a  pin's  head  even  under  the  most 
favorable  circumstances.  This  is  readily  seen  in  each  tube  culture,  in 
which  the  lowest  point  of  the  needle  track  contains  only  isolated  colonies^ 
while  near  the  surface  they  are  fused  into  a  single  mass.  This  fact  must 
also  be  borne  in  mind  in  estimating  the  purity  of  the  cultures,  as  it  is  ob* 
viously  impossible  to  subject  every  section  of  the  needle  track  to  micro* 
scopic  examination.  We  have  found  the  colonies  from  the  blood  almost 
invariably  larger  than  those  from  the  spleen,  chiefly  because  they  were 
always  few  in  number,  and  also  because  a  small  quantity  of  blood  was 
introduced  upon  which  the  bacteria  seem  to  thrive  much  better  than 
upon  the  nutritive  gelatine. 

A  few  additional  facts  may  be  mentioned  which  need  further  inves- 
tigation, however.  In  milkj  sterilized  by  discontinuous  boiling,  the 
bacterium  multiplies  without  producing  any  change  in  the  appearance 
of  the  milk  itself.  Two  cultures  kept  for  three  weeks  remained  un- 
changed ;  when  sown  on  plates  the  well-known  colonies  grew  as  usual 
and  were  as  abundant  as  in  beef  infusion  peptone.  In  two  tubes,  con- 
taining respectively  3  and  1.8  per  cent,  of  non-neutralized  Liebig's  meat 
extract,  the  bacterium  multiplied  rapidly  and  abnndantiy.  This  extract 
has  an  acid  reaction.  The  bacterium  of  swine  plague,  therefore,  unlike 
that  of  rouget^  is  not  limited  to  slightly  alkaline  m^a,  but  may  grow  in 
those  that  contain  a  small  portion  of  acid  as  welU 

On  boiled  potato  the  bacterium  grows  very  well.  It  seems  to  be  a  fiEur 
better  substratum  than  beef  infusion  peptone  gelatine.  The  bacterium 
manifests  growth  by  first  staining  the  white  cut  surface  of  the  potato 
at  the  place  of  inoculation  with  a  chocolate  color^  gradually  turning 
quite  dark  and  spreading  over  the  entire  surface.  In  the  latter  stage 
it  resembles  the  discoloration  frequently  observed  on  boiled  potatoes 
standing  for  a  day  or  two.  The  growth  itself  begins  in  the  form  of  small 
round  masses  which  gradually  unite  into  a  patch  ^™°^  to  1°^  thick.  This 
patch  spreads  slowly  by  lateral  extension  and  its  straw-colored,  slightly 
greenish  surface  contrasts  strongly  with  the  dark,  bluish-red  backgl^und 
of  the  pqtato.  This  description  applies  to  growth  at  a  temperature  of 
65^  to  8CP  F.  In  the  incubator,  at  95^  F.,  the  multiplication  was  more 
rapid  and  abundant 

It  grows  well  in  liquid  and  solid  blood  serma  E\/e9n!&zAA^V^  d^^^^i^^aa^-^ 
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nons  heating  at  58^  0.  In  the  latter  medinm  its  growth  remain^  limited 
to  the  track  of  the  needle,  forming  there  a  cylindrical  body  not  more 
than  1"™  thick  after  a  nnmber  of  weeks.  The  lower,  free  end  of  this 
slender  plug  is  somewhat  enlarged  into  a  knob.  On  the  snrface  of  tiie 
sernm  it  spreads  ont  as  a  very  thin  whitish  layer.  No  liquefaction  takes 
place. 

Thermal  death-point  of  tlie  stcine-phigue  bacterium. — Four  tubes  were 
exposed  to  a  temperature  of  68o  to  GiP  0.  for  about  two  hours.  Thej 
contained  liquid  cultures  varying  in  age  from  one  to  four  weeks.  Wben 
fresh  tubes  were  afterwards  inoculated  from  these,  three  remained 
sterile,  the  fourth  contained  a  bacillus.  It  was  evident  from  this  that 
the  bacterium  had  been  destroyed.  The  presence  of  the  bacillus  may 
be  accounted  for  by  the  water  of  condensation  formed  in  the  upper  i)or- 
tion  of  the  tube  during  the  heating  which  had  washed  down  some  spore. 
This  experiment  having  been  made  for  another  purpose,  the  death-|)oint 
was  again  determined  as  follows : 

Two  tabes  each,  of  natritive  liquid  (one,  iceat  infiision  Trith  ono-half  per  coot 
sodiam  chloride,  the  other  meat  infasion  with  1  per  cent.  x>eptone),  were  inoonlatad 
from  foar  pure  liquid  cultures  from  different  animals  and  one,  two,  three,  and  foar 
weeks  old  respectively.  Before  inoculating  the  tubes  they  were  raised  to  5SP  C. 
After  Inoculation  they  were  exposed,  four  at  a  time  (one  from  each  culture),  to  ths 
same  temperature  for  ten  minutes,  then  coolod  off  quickly  in  cold  water.  Seven  tubes 
remained  permanently  clear,  the  remaining  one,  from  a  onlture  three  weeks  old,  be- 
came turbid  on  the  fourth  day  and  contained  tne  bacterium  which  was  introdaoed. 

The  thermal  death-point  must,  therefore,  bo  set  down  at  about  58P  0. 
The  fact  that  the  cultures  of  all  ages  from  one  to  four  weeks  succumbed 
at  this  temperature^  demonstrates  the  absence  of  any  resistant  spore 
state^  such  as  that  found  in  bacillwt  subtilia  and  bacillus  anthracis. 

It  IS  a  very  important  point  to  determine  whether  the  virulence  of 
pathogenic  bacteria  is  lost  during  artificial  cultivation.  To  determino 
this  point  the  following  experiment  deserves  to  be  recorded : 

A  culture  in  beef  infusion  peptone,  made  December  7  from  the  spleen 
of  pig  No.  114,  was  used  to  inoculate  a  potato  December  21  on  which  it 
grew  at  a  temperature  of  65o  to  80^  P.  quite  luxuriantly.  January  G,  one 
month  after  the  microbe  had  been  taken  from  thebody^  a  liquid  culture 
was  again  prepared  fVom  the  material  on  the  potato.  On  the  following 
day  three  mice  (Nos.  37, 38, 39)  received  hypodermically  7, 5,  and  3  drops, 
respectively,  of  this  liquid  culture.  No.  39  died  January  10.  Bladder 
greatly  distended,  hemorrhagic  spots  over  its  surface.  Slight  ecchy- 
mosis  at  the  point  of  inoculation.  No  bacteria  on  cover-glass  preiia- 
rations  of  the  spleen.  As  there  was  some  doubt  about  this  case  no  cult- 
ures were  made.  Nos.  37  and  38  found  dead  January  14,  one  week 
after  inoculation.  Both  had  been  sick  for  several  days  previous.  In 
No.  37  there  was  a  whitish  degeneration  of  the  muscular  tissue  at  the 
point  of  inoculation,  and  slight  injection  of  the  surrounding  vessels. 
Spleen  slightly  enlarged,  almost  bloodless,  friable,  crowded  with  the 
bacterium  of  swine  plague ;  kidneys  congested  and  containing  the  same 
bacteria  in  large  numbers.  In  No.  38  the  lymphatic  glands  of  the  knee 
fold  very  large ;  spleen  about  1  inch  long,  three-eighths  of  an  inch 
wide,  and  nearly  one-fourth  of  an  inch  thick,  very  dark.  It  might  have 
been  mistaken  for  a  lobe  of  the  liver  it  was  so  large.  The  vessels  of  a 
part  of  the  mesentery  were  distended  with  blood  which  had  infiltrated 
the  tissues  for  a  short  distance  around  them.  The  bacterium  of  swine 
plague  was  found  in  spleen  and  kidneys,  other  organs  not  ^KamineiL 
Lungs  in  part  deeply  congested  and  sink  in  water.  A  liquid  culture 
from  the  heart's  blooOL  ot  ^ax^  ^w  tojA^vd  uozt  day  with  tte  same  lii» 
tcriom  iqjeoted. 
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As  mice  seemed  on  the  whole  more  refractory  than  rabbits  or  prninea- 
pigs,  we  inferred  that  the  vims,  thoagh  a  month  old,  had  not  yet  lost 
its  original  pathogenic  x)ower. 

A  large  number  of  problems  remain  to  be  solved  concerning  the  mor- 
phology and  biology  of  this  organism.  One  of  the  most  important,  with- 
out doubt,  is  that  of  obtaining  a  vaccine  by  reducing  the  virulence  of  the 
bacterium  and  maintaining  it  at  a  certain  '*  strength,"  as  has  been  done  in 
the  case  of  anthrax,  and  presumably  rouget^  by  Pasteur  and  his  cola- 
borers.  If  this  problem  shall  ever  be  solved,  and  it  is  our  intention  to 
undertake  it  immediately,  it  must  be  based  upon  as  large  a  horizon  of 
facts  concerning  the  life-history  and  physiological  activity  of  the  organ- 
ism as  can  be  obtained  by  existing  methods.  We  are  fully  aware  that 
this  problem  is  an  exceedingly  difficult  one.  The  difficulty  is  increased 
by  thepeculiar  character  of  the  disease  itself,  its  communicability  among 
experimental  animals,  which  require  the  utmost  care,  in  order  to  be 
e>rotected  from  incidental  infection.  Even  when  this  is  exercised  the 
«tiiiease  will  sometimes  spring  up  where  least  expected. 

GENEBAL  11£SUM£  OF  THE  PRECEDING  INVESTIGATIONS. 

The  earlier  work  recorded  in  the  preceding  pages  aimed  to  determine 
what  relation  the  bacillus  cultivated  by  Pasteur  as  a  vaccine  for  rouget 
boro  to  the  disease  among  swine  prevailing  in  this  country.  At  that 
time  the  bacterium  of  swine  plague  had  not  yet  been  seen  by  us,  owing 
to  the  fact,  determined  later,  that  long-standing,  chronic  cases  of  the  dis- 
ease— the  only  ones  which  had  come  under  our  observation  thus  far — 
were  comparatively  free^^rom  the  germ  that  had  produced  the  disease. 

The  two  vaccines  prepared  under  the  direction  of  Pasteur  were  care- 
fully examined  microscopically,  by  cultivation  and  inoculation  into 
mice. '  The  microbe  therein  couUiined  was  a  very  small  bacillus,  which 
grew  in  a  characteristic  manner  in  nutritive  gelatine  and  was  fatal  to 
mice.  The  bacilli  were  usually  found  imbedded  within  the  leucocytes  in 
large  numbers.  A  number  of  pigs  inoculated  with  this  vaccine  were 
found  susceptible  to  swine  plague,  for  when  placed  with  diseased  ani- 
mals for  a  short  time  four  out  of  Ave  contracted  the  disease  and  died. 
In  the  organs  of  these  animals  not  the  bacillus  of  rouget^  but  a  peculiar 
bacterium,  was  found,  which  was  subsequently  proved  to  be  the  cause 
of  the  disease.  It  is  now  certain  that  rouget  and  swine  plague  are  dif- 
ferent diseases,  produced  by  totally  different  microbes,  and  that  the  em- 
ployment of  Pasteur's  vaccine  is  worse  than  useless,  as  it  not  only  fails 
to  protect  but  may  spread  a  disease  which  we  believe  does  not  exist  in 
this  country. 

The  bacterium  of  swine  plague  proper  was  found,  as  a  rule,  quite 
abundantly  in  the  spleen  of  acute,  rapidly  fatal  cases  by  means  of  cov- 
er glass  preparations.  Occasionally  it  was  found  by  this  means  in  lym- 
]ihatic  glands,  while  its  presence  in  nearly  all  viscera  was  demonstrated 
in  several  instances  by  the  more  delicate  test  of  cultures.  In  acute 
cases  the  cultures  were  almost  invariably  pure,  whether  liquid  or  solid 
media  were  employed.  In  long-standing  cases  the  cultures  remained 
sterile  when  the  disease  was  mild.  When  ulcerations  were  extensive 
they  were  peopled  with  several  kinds  of  bacteria,  whether  inoculated 
from  the  blood  or  serous  exudates.  From  such  cultures  it  was  very 
difficult  to  isolate  the  spocilic  bacterium,  owing  to  its  slow  growth  on 
gelatine.  From  two  to  six  pure  cultures  of  the  same  bact^*/rium  were 
obtained  ^rom  about  fifteen  cases  of  undoubted  swine  plague.  Its  pres- 
ence in  the  spleen  of  at  least  ten  additional  cases  was  determined  mv^x^v 
scopically. 
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The  bacteriam  of  Bwine  plague  has  been  ftilly  described  in  the  pr^ 
ceding  pages  as  to  such  properties  which  have  been  studied.  It  is  a 
motUe  bacterium,  found  chiefly  in  pairs.  Each  indiridnal  resembles  an 
elongated  oval  about  twice  as  long  as  broad,  the  length  being  aboat 
1.2°*  to  1.5™.  It  is  quite  easily  stained  by  the  aniline  colors.  It  grovs 
readily  in  neutral,  slightly  alkaline,  or  acid  infusions  of  meat,  with  or 
without  peptone }  more  slowly  in  nutritive  gelatine  which  it  doa  mi 
liquefy.  It  grows  very  well  on  boiled  potato  and  blood  serum,  as  well 
as  in  milk.  It  varies  somewhat  in  size  when  grown  in  different  media. 
It  is  killed  in  liquid  cultures  by  being  exposed  to  a  temperatuie  of  58^ 
C.  for  ten  minutes.  Spores  are  probably  not  formed.  The  effect  of 
prolonged  drying  has  not  yet  been  determined. 

Of  six  pigs  inoculated  subcutaneously  with  pure  liquid  cultures  of 
this  bacterium,  all  died  of  swine  plague.  In  four  of  these  animals  the 
same  bacterium,  which  had  been  introduced  into  the  system,  was  ob- 
tained in  cultures  from  the  spleen  and  heart's  blood.  The  iudentity  of 
the  microbe  from  the  different  animals  was  determined  microscopicallj 
by  culture  methods  and  inoculations.  Of  four  pigs  fed  with  i)ure  liqoid 
cultures  two  contracted  the  disease  in  a  very  severe  form.  Of  the  re- 
maining two  one  had  failed  to  take  the  disease  when  exposed  before; 
the  other  was  sick  for  a  time  but  recovered.  In  those  fed,  the  intestiDes 
were  most  severely  diseased ;  in  those  inoculated  hypodermically  there 
was  in  most  cases  a  hemorrhagic  inflammation  of  the  kidneys. 

A  number  of  pigs  were  fed  with  the  viscera  of  those  which  had  died 
of  swine  plague.  They  all  contracted  a  rapidly  fatal  form  of  the  disease, 
and  the  same  bacterium  was  found  in  the  spleen  and  blood  of  these 
animals  which  had  been  obtained  from  the  organs  which  they  had  con- 
sumed. 

Mice  proved  quite  susceptible  to  this  bacterium.  In  at  least  twenty 
which  died  from  inoculation  the  oval  motile  bacterium  was  fouDd. 
There  is  usually  some  local  reaction  at  the  place  of  inoculation,  mani- 
fested by  a  whitish  appearance  and  a  soft,  friable  condition  of  the  tis- 
sues involved.  A  very  frequent  lesion  is  the  great,  at  times  enormons, 
enlargement  of  the  spleen,  and  the  enlargement  of  Ihe  glands  in  the 
knee  fold.  Less  frequently  the  medullary  portion  of  the  kidneys  and 
the  lungs  are  found  deeply  reddened.  When  bits  of  spleen  from  swine 
were  placed  under  the  skin  of  the  back,  the  disease  lasted  fix>m  eight 
to  sixteen  days ;  when  cultures  were  injected,  from  five  to  eight  day& 
This  difference  is.  without  doubt,  due  to  the  difference  in  the  number 
of  bacteria  introanccd  into  the  system.  In  some  of  the  animals  in 
which  the  disease 'was  prolonged  bacteria  were  present  in  but  small 
numbers.  This  may  be  explained  by  regarding  the  animal  as  having 
almost  overcome  the  disease.  In  such  cases,  moreover,  the  spleen  was 
exceedingly  large,  indicating  a  slow  but  constant  irritation  leading  to 
hypertrophy.  Only  a  very  small  proportion  of  the  animals  inoculated 
with  bits  of  spleen  survived,  while  the  cultures  were  invariably  fatal. 
In  a  large  proportion  of  cases  the  bacterium  was  found  in  the  spleen, 
liver,  kidneys,  blood  from  the  heart,  and  lungs. 

In  the  one  rabbit  at  our  disposal  death  occurred  about  four  days  after 
inocula'tion  with  the  pure  culture.  The  bacterium  was  shown  present 
in  the  various  internal  organs  by  the  microscope  and  cultures.  The 
uuly  marked  lesions  were  a  great  enlargement  and  congestion  of  the 
spleen  and  hemorrhage  in  the  stomach.  In  two  guineapigg  the  viras 
caused  death  in  three  to  four  days.  The  chief  lesions  w^re  an  extrava- 
sation and  infiltration  ot  \Aoo^  m  tl^^  eonnective  and  muscular  tissue 
about  the  place  of  inoisul^Aivoii,  ^Vi^V^  va^^xxv^i,  \&l^  t^\,  ^t  the  hoij* 
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The  bacteriuin  was  evidently  innltiplyiDg  within  the  blood  yessels  and 
rapturing  them.  The  inoculated  microbe  was  present  in  the  internal 
organs  and  very  abund$int  in  the  local  infiltration.  In  pigeons  we  have 
found  that  .75^  of  the  culture  fluid  is  almost  invariably  fatal.  With 
smaller  doses  there  may  be  a  very  severe  local  reaction,  terminating  in 
the  formation  of  extensive  sequestra,  or  the  microbe  may  invade  the 
internal  organs.  In  one  case  the  lower  portion  of  the  intestine  was  ex- 
tensively thickened  and  ulcerated.  This  bird  seems  to  be  on  the  border 
line  of  susceptibility.  Four  fowls  were  insusceptible,  the  injection  of 
cultures  being  followed  by  slight  local  inflammation  merely. 

In  the  two  sheep  and  a  calf  the  injection  of  pure  cultures  produced 
abscesses  at  the  point  of  inoculation  with  elevation  of  temperature. 

BBSULTS  OF  LATEST  mVESTIGATIONS. 

More  than  four  years  ago,*  in  the  study  of  the  subject  of  insuscepti- 
bility to  contagioas  diseases,  the  conclusion  was  reached  that  in  those 
diseases  in  which  one  attack  protects  from  the  effects  of  the  contagion 
in  the  future,  the  germs  of  such  maladies  were  only  able  to  multiply 
in  the  body  of  the  individual  attacked,  because  of  a  poisonous  prin- 
cipal or  substance  which  was  produced  during  the  multiplication  of 
those  germs.  And  also  that,  after  being  exposed  for  a  cei'tain  time  to 
the  influence  of  this  poison,  the  animal  bioplasm  was  no  longer  safQ- 
cieutly  afl'ected  by  it  to  produce  that  profound  depression  and  modifi- 
cation of  the  vital  activity  which  alone  allowed  the  growth  of  the  pathog- 
enic germs  and  the  consequent  development  of  the  processes  of  disease. 
After  several  series  of  exx)erimeuts,  made  at  that  time  with  only  nega- 
tive results,  it  become  necessary  to  suspend  these  investigations  until 
points  connected  with  them,  and  which  were  then  obscure,  should  be 
cleared  up,  and  until  it  should  become  possible  to  repeat  the  experi- 
ments under  more  favorable  conditions.  Our  expectations  in  regard  to 
this  important  subject  have  at  last  been  realized  by  the  results  of  ex- 
periments recently  made  in  the  laboratory  of  the  Bureau  of  Animal  In- 
dustry. 

The  bacterium,  which  we  have  lately  discovered  and  which  we  believe 
to  be  the  cause  of  swine  plague,  is  killed  in  liquid  cultures  by  an  ex- 
posure to  580  0.  for  about  ten  minutes. 

This  method  of  destroying  the  bacterium  in  liquid  cultures  was  re- 
sorted to  in  studying  the  effects  on  pigeons  of  the  chemical  products 
(ptomaines  ?)  formed  by  the  bacteria  in  their  vegetative  state,  and  which 
are  probably  dissolved  in  the  culture  liquid.  The  heated  cultures  utned 
in  these  experiments  were  always  tested  by  inoculating  fresh  tubes 
therefrom,  and,  if  no  growth  followed  this  inoculation,  the  death  of  the 
microbes  was  considered  established. 

It  had  been  previously  determined  that  the  subcutaneous  injection  of 
.75*^  {^  dram)  of  a  liquid  culture  of  the  swine  plague  bacterium  con- 
taining 1  per  cent,  of  peptone  was  invariably  fatal,  in  the  majority  of 
pigeons  within  twenty-four  hours.  One-half  of  this  dose  was  fatal  to  a 
few  only. 

As  a  preliminary  experiment  four  pigeons  were  inoculated  December 

24, 1885,  with  a  liquid  culture  that  had  been  heated  for  two  hours  at 

58<=>  to  60°  0.    Three  of  these  (Nos.  10, 8,  and  9)  received  simultaneously 

^co^  gcc^  aii^[  i,5co  Qf  the  heated  culture,  respectively.    The  fourth  (No. 

7)  received  1.5®*  of  the  pure  culture  liquid,  into  which  no  microbes  had 

been  introduced.    Ko.  9,  the  one  which  had  i:eceived  the  largest  dose. 

.u- — % 
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V1I8  evidently  sick  the  next  day,  but  slowly  leoovered.    The  others  did 
not  show  any  symptoms  of  illness. 

January  11,  the  one  which  had  received  a  hypodermic  injection  of  tho 
simple  caltnre  liquid  (No.  7),  and  the  one  which  had  received  the  larg:est 
dose  of  heated  virus  (No.  9),  received  snbcntaneously  about  .75~  each 
of  a  liquid  culture  five  days  old,  which  had  been  prepared  from  a  po- 
tato culture  fifteen  days  old.  It  is  probable  that  this  vims  was  not 
so  strong,  therefore,  as  a  more  recent  culture  from  the  pig  would  have 
been.  Both  pigeons  were  sick  on  the  following  day.  No.  7  died  seven 
days  after  inoculation.  The  bacterium  of  swine  plague  was  found  aban- 
dantly  in  the  pectoral  muscle,  in  the  spleen,  kidneys,  and  liver  in  mod- 
erate numbers.*  The  other  pigeon  (No.  9)  slowly  recovered,  but  had 
lo8t  the  use  of  its  legs.  It  seemed  perfectly  well  when  killed,  fifteen 
days  after  inoculation.  It  was  quite  &t,  the  crop  iUied  with  food.  In 
the  pectorals  were  found  imbedded  two  elongated  masses  of  dead  tissae 
or  sequestra  about  2«™  long  and  !•"  in  diameter,  entirely  separated  from 
tho  sorrounding  tissue  by  a  dense,  smooth  membrane.  In  this  animftl 
the  multiplication  of  the  pathogenic  bacteria  was  purely  local,  the  re- 
sistence  of  the  tissues  being  sufficiently  powerful  to  confine  and  finally 
destroy  the  bacteria.  The  sequestra  were  made  up  of  dead  muscular 
fibre,  which  was  pale  and  parboiled  in  appearance.  Each  was  envel- 
oped by  a  more  or  less  hyaline  homogeneous  layer.  A  liquid  cidtoie, 
inoculated  with  blood  from  the  heart,  remained  sterile. 

This  experiment  pointed  evidently  to  an  immunity  obtained  from  the 
chemical  products  of  the  bacterium  of  swine  plague.  To  confirm  thifi 
view  another  experiment  was  made. 

January  21,  three  pigeons  (Nos.  11,  12,  13)  received  bypodermieally 
1.5"^  of  heated  culture  liquid  in  which  the  bacterium  of  swine  plague 
had  mnltiplied  for  two  weeks,  and  was  then  destroyed  by  exi>06ure  to 
58^  to  G(P  G.  for  several  hours.  A  fourth  pigeon  (No.  14)  was  kept  as  a 
check.  No.  10,  which  had  received  .4®«  of  heated  virus  December  21, 
now  received  a  second  dose,  this  time  of  1.5<^.  For  the  following  three 
or  four  days  all  were  somewhat  ill,  and  remained  rather  quiet,  with 
feathers  slightly  rufiled. 

January  29,  when  all  seemed  well,  three  of  the  four  (Nos.  10,  ILand 
12)  received  bypodermieally  another  dpse  of  1.5<*  of  heated  culture 
liquid.  The  other  (No.  13)  had  been  fiercely  attacked  by  its  fellows,  and 
its  head  was  so  injured  that  it  was  thought  best  not  to  give  it  an  in- 
jection at  this  time,  and  it  was  placed  in  a  spacious  coop  alone.  None 
of  the  birds  seemed  much  affected  by  this  dose. 

February  G,  a  final  injection  was  practiced  upon  the  four,  No.  13  hav- 
ing recovered  from  the  effects  of  its  injuries.  The  dose  was,  as  before^ 
l.d*'^'.    All  seemed  well  a  few  days  Later. 

February  13,  one  week  after  the  last  injection,  these  birds  were  in- 
oculated with  strong  vims,  the  quantity  injected  being  .75««,  which  bad 
hitherto  proi'cd  invariably  fatal,  with  the  single  exception  of  the  bml 
that  had  been  previouely  treated  with  heated  vims.  Those  inoculated 
were  Nos.  10, 11, 12,  and  13,  which  had  received  the  heated  virus,  also  Na 
14,  the  check  pigeon,  which  had  not  been  touched,  and  No.  8,  which  had 
received  a  small  quantity,  S^^  of  heated  virus,  December  24,  over  fifty 
days  before. 

^  In  tlus  animal  the  major  part  of  both  pectoral  mnscles  appeared  as  if  they  had 

been  boilHl;  they  were  whitish,  bloodless;  tho  fibers  could  be  easily  broken  and 

orushod  with  the  forceps.    The  muscular  tissae  surroondine  the  dead  portion  vai 

Tory  dark,  gorged  witib  \Ao<Mi,  ^Hl^i^  Yi^ot  ^qa  ^ack  In  pat(SieB;  spleen  and  kidney 

pale. 
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On  the  following  day  the  check  pigeon  (No.  14)  was  found  dead ;  the 
one  which  had  received  the  smaUer  dose  (No.  8)  was  very  ill  and  died  be- 
fore the  next  day.  The  other  pigeons  were  perfectly  well.  The  effect 
of  this  dose  of  strong  vims,  so  remarkable  on  the  unprotected  pigeons, 
was  even  more  evanescent  than  that  of  the  heated  virus  in  which  all  life 
had  been  destroyed. 

There  can  be  no  doubt,  therefore,  from  this  very  positive  result,  tlint 
the  pigeons  had  acquired  an  immunity  through  the  effect  upon  the  tis- 
sues of  thie  chemical  products  formed  by  the  bacterium  in  the  culture 
liquid. 

A  table  giving  the  dates  of  the  injections  and  the  quanity  introduced 
into  each  animal  is  given  below : 


1885. 

1886. 

- 

Pij^oona. 

Decem- 
ber 24. 

January 
21. 

Jannary 
29. 

Pebra- 
aryS. 

Febm- 
aryl3. 

Total    ; 
of  heated                   Bomarks. 
Tims,    i 

Heated 

yirns. 

Heated 
Tiros. 

Heated 
Tiroa, 

Heated 
Tims. 

Strong 
Tims. 

ITol  S.... 

a0L 
.8 

.4 

M* 

a0L 

M. 

00. 

.75 

.75 
.75 
.75 
.75 
.75 

00. 

.8 

4.9 
4.5 
4.5 
3.0 

Died  in    fbrtv-elght    boon 
after  Ix^eodon  of  itronSe 
Tims. 

Well  February  20. 
Do. 

KalO.... 
Xall.... 

L6 
L6 
L5 
L5 

L5 
L5 
L6 

L5 
L5 
L5 
1.5 

lfo.12 

Do. 

lfal3 

Do. 

IfObH.... 

Died  in  twenty-four  hours 
after  injection  of   strong; 
Tims. 

In  the  birds  that  died  (Nos.  8  and  14)  the  pectoral  muscles  at  the 
place  of  iujection  were  pale  and  friable.  Necrosis  was  already  at  hand. 
The  internal  organs  were  not  macroscopically  altered,  excepting  the 
spleen  of  ISo.  8,  which  was  enlarged  and  dark.  The  presence  of  the 
bacterium  of  swine  plague  in  the  blood  from  the  heart  was  demonstrated 
by  liquid  cultures,  which,  inoculated  with  a  minimum  quantity  of  blood, 
were  turbid  with  this  specific  microbe  on  the  following  day. 

The  conclusions  to  be  drawn  from  this  experiment  we  believe  are  of 
superlative  importance  to  a  correct  understanding  of  the  phenomena  of 
contagious  diseases,  and  the  methods  by  which  these  diseases  are  to  be 
combated.  They  probably  apply  to  all  bacterial  plagues  of  men  and  an- 
imals in  which  one  attack  confers  immunity  Irom  the  effects  of  that  par- 
ticular virus  in  the  future.    These  conclusions  are : 

(1)  Immunity  is  the  result  of  the  exposure  of  the  bioplasm  of  the  ani- 
mal body  to  the  chemical  products  of  the  growth  of  the  specific  microbes 
which  coDStitute  the  virus  of  contagious  fevers. 

(2)  These  particular  chemical  products  are  produced  by  the  growth 
of  the  microbes  in  suitable  culture  liquids  in  the  laboratory,  as  well  as 
lu  the  liquids  and  tissues  of  the  body. 

(3)  Immunity  may  be  produced  by  introducing  into  the  animal  body 
such  chemical  products  that  have  been  produced  in  the  laboratory. 

THE  DISEASE  AS  OBSEBYED  IN  SWINE. 

Symptoms  during  life, — ^The  disease  may  last  from  a  few  hours  to  four 
weeks  in  fatal  cases.    Quite  frequently  animate  \viil  <Vvh  n^t^  ^tv^^^^^ 
83Aa^85 
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without  warning.  Some  of  these  cases  (pig  No.  94)  present  the  hemor 
rhagic  type  of  the  disease  very  distinctly.  In  the  majority  of  cases  which 
came  under  our  observation  recently,  the  disease  lasted  from  one  tot^-o 
weeks.  The  most  prominent  symptoms  are  those  of  great  debility  and 
capricious  appetite.  In  about  one-half  of  the  cases,  diarrhea  set  in  aft^r 
three  or  four  days.  Tiie  feces  are  usually  liquid,  at  times  blood  ataincfl. 
Ill  those  cases  where  ulceration  is  extensive,  diarrhea  is  always  presetii. 
The  rectal  temperature  is  usually  high,  but  variable  and  not  at  all  reli- 
able as  a  means  of  determining  the  intensity  of  the  disease. 

Lesions  observed  after  death. — Discoloration  or  reddening  of  the  skin  is 
quite  rare.  When  present,  it  is  usually  found  about  the  genitals  in  both 
sexes.  The  subcutaneous  fatty  tissue  is  frequently  of  a  diffuse  rednessj 
and  rarely  studded  with  small  extravasations. 

The  peritoneal  cavity  usually  contains  more  or  less  straw-colored  se- 
rum in  advanced  cases.  In  those  which  die  quite  suddenly  serous 
effusions  are  absent.  The  coils  of  the  intestine  are  now  and  then  cov- 
ered with  a  few  fibrinous,  stringy  coagula,  indicating  slight  peritonitis. 
Beneath  the  serous  covering  of  the  intestines  extravasations  of  blood 
are  quite  common  in  very  acute  cases.  They  are  most  fi*equently  en- 
countered  on  the  large  intestine  throughout  its  entire  length  cr  limited 
to  the  caecum.  Occasionally  a  few  coils  of  the  ileum  are  covered  with 
punctiform  ecchymoses.  They  are  found  now  and  then  on  the  stomach. 
Only  once  did  we  see  large  ecchymoses  in  the  fatty  tissue  surroundiDg 
the  kidney. 

The  spleen  is  usually  considerably  swollen,  dark,  gorged  with  blood, 
and  very  friable.  On  its  surfaces  and  borders,  in  acute  cases,  raised 
blood-red  points  are  frequently  encountered.  The  liver  is  sometimes 
enlarged,  sometimes  highly  congested,  and  is  found  quite  pale  at  other 
times.  Occasionally  its  surface  is  mottled  with  pale  greenish  patches. 
The  kidneys  are  more  or.  less  changed.  In  those  animcQs  inoculated  by- 
podermically  as  well  as  in  a  few  others,  they  were  very  large.  Fre- 
quently the  surface  is  dotted  with  a  variable  number  of  dark-r^  points, 
is  commonly  much  congested ;  even  the  tips  of  the  papillsB  may  assame 
a  dusky  hue.  The  cortical  portion  in  some  cases  is  the  seat  of  a  hemor- 
rhagic inflammation.  On  section  it  is  dotted  with  closely  set,  dark-red 
points,  probably  the  glomeruli  in  a  state  of  extreme  engorgement. 

The  heart  is  but  slightly  affected.  The  pericardium  is  always  more 
or  less  distended  with  fluid.  In  acute  cases  a  variable  number  of 
punctiform  and  larger  extravasations  are  present  beneath  the  epicftr- 
dium  of  the  auricular  appendages.  More  rarely  a  few  are  found  beneath 
the  endocardium  of  the  ventricles.  The  right  side  is,  as  a  rule,  dis- 
tended with  a  dark  coagulum  and  left  nearly  empty. 

The  lungs  are  in  many  cases  normal,  both  in  cases  of  rapid  death  and 
protracted  disease.  We  have  seen  many  cases  in  which  perfectly  sound 
lungs  accompanied  extensively  ulcerated  intestines.  In  a  moderate 
number  of  acute,  virulent  cases,  the  lungs  are,  in  general,  collapsed  and 
pale.  Under  the  pleura,  however,  there  are  seen  small  patches  of  a 
(lark  red  color,  which  correspond  to  limited  regions  of  dark  hepatized 
tissue  not  much  more  than  one-quarter  inch  in  diameter.  These  foci 
are  always  found  throughout  the  lung  tissue  in  greater  or  less  abun- 
(Innce.  In  the  advanced  stages  of  chronic  swine  plague,  the  major  part 
of  the  lungs  may  be  completely  hepatized.  This  condition  we  have 
found  but  rarely,  and  may  depend  on  circumstances  not  yet  clc-arly  un- 
derstood. 

The  lymphatic  glands  are  always  more  or  less  affected,  those  of  the 
tiiorax  as  well  as  tUose  oi  t\ie>  «^i(iom«vi.   TVi^  ^la»uda  at  the  root  of  the 
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mesentery  are  very  much  .thickened  and  conflaent,  mottled  red,  and* 
"whitisb;  the  medullary  portion  is  commonly  reddened,  the  cortex  more 
frequently  gorged  with  blood.  The  glands  imbedded  between  the  coils 
of  the  large  intestine  are  usually  of  a  very  dark  red.  When  these 
coils  are  torn  apart,  the  glands  are  brought  to  view  as  isolated,  bean- 
shaped  bodies,  their  dark,  blood-red  color  contrasting  markedly  with 
the  adjacent  paler,  flesh-colored  serosa.  This  congestion  prevails 
throughout  the  glaud-tissue.  On  section  the  knife  becomes  covered 
with  blood.  This  description  applies  equally  well  to  the  glands  in  the 
region  of  the  stomach,  the  paler  inguinals,  the  bronchial,  and  mediasti- 
nal glauds.  In  chrouic  cases,  which  have  lasted  from  three  to  four 
weeks,  the  lymphatics  are  usually  large,  but  very  pale  and  tough  on 
section. 

The  intestinal  tract  is  ordinarily  the  seat  of  the  most  severe  lesions. 
In  the  stomach  the  fundus  or  most  dependent  portion  is  deeply  reddened, 
oft^n  blackish  in  color,  depending  on  the  amount  of  extravasated  blood. 
Occasionally  clots  of  blood  are  found  forming  a  coating  around  the  food. 
In  older  cases  the  inflammation  may  be  absent  or  replaced  by  isolated 
ulcers.  The  duodenum  is  rarely  affected.  The  jejunum  seems  to  enjoy 
a  still  greater  immunity.  The  ileum  is  less  exempt  from  pathological 
changes,  which  seem  to  be  proportional  to  the  extent  and  severity  of 
the  lesions  found  in  the  adjoining  large  intestine,  which  will  be  first 
described. 

In  cases  of  sudden  death  the  mucous  membrane  of  the  large  intes- 
tine is  deeply  congested  throughout.  In  a  comparatively  small  num- 
ber of  cases  this  inflammation  is  limited  to  the  mucous  membrane  on 
and  around  the  ileo-caecal  valve.  At  the  base  of  this  valve  there  is  a  • 
patch  in  which  are  imbedded  the  flask-shaped  glauds  described  by 
Ellein.  The  mouths  of  these  may  be  plugged  with  mucus,  and  there 
may  be,  in  addition,  yellowish  points  and  patches  on  the  valve  (the  be- 
ginnings of  ulceration),  imbedded  in  a  livid  membrane.  When  the  large 
intestine  is  deeply  congested,  points  of  blood  extravasation  are  usually 
present,  and  the  redness  itself  may  be  made  up  of  aggjregations  of 
dark  points.  Clots  of  blood  are  occasionally  found  among  the  feces, 
which  may  themselves  consist  of  altered  blood.  In  more  advanced 
cases,  pigment  spots  are  occasionally  found  in  lines  and  groups.  These 
spots  may  be  surrounded  by  a  yellowish,  necrosed  border.  Such  be- 
ginning ulcerations  are  not  frequent.  The  black  blood-clot,  surrounded 
by  a  zone  of  yellow,  necrosed  tissue,  suggests  the  genesis  of  ulcers  from 
hemorrhagic  foci.  In  still  older  cases  the  dark  red  membrane  is  stud- 
ded with  dirty,  yellowish  excrescences  or  ulcers,  varying  from  one-eijxhth 
to  1  inch  in  diameter.  In  cases  of  very  protracted  disease,  the  inflam- 
matory redness  of  the  membrane  has  subsided,  leaving  the  roundish, 
button-like  ulcers  upon  a  pale  background  (Plate  I),  or  large  areas  may 
be  covered  with  a  continuous,  ragged  mass  of  dead  tissue. 

Lesions  of  the  ileum  are  either  entirely  absent  or  limited  to  areas  of 
panctiform,  reddening  with  occasional  extravasations.  In  the  average 
case  of  swine  plague  there  is  an  abrupt  change  observable  when  tlie 
valve  is  slit  open,  the  dark,  injected,  brownish,  ulcerated  membrane  of 
the  csecum  on  the  one  side,  the  pale  mucosa  of  the  ileum  on  the  other, 
separated  by  the  free  border  of  the  valve.  In  but  three  of  about  fifty 
cases  did  we  find  ulceration.  These  are  fully  described  in  the  preced- 
ing pages  (pigs  Nos.  105,  140, 145).  In  two  of  these  (Nos.  140,  145)  the 
disease  was  produced  by  inoculating  and  feeding  i)ure  cultures  of  the 
bacterium  of  swine  plague.  We  lay  some  stress  uy>ov\  X.V\v3k  ^wv^V.^  ^^  \\» 
may  eventually  prove  the  means  of  distingu\^\i\ng  t\i\§>  Cs\\^^^^^  \x«v«v 
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rougetj  which  prevailB  abroad,  bnt  most  probably  does  not  exist  in  this 
oonntry. 

iStvine  plague  and  typhoid  fever, — Becent  investigations*  have  shown 
qnite  conolasively  that  there  is  constantly  present  in  the  internal  or- 
gans of  persons  who  have  died  of  typhoid  fever  a  short  bacillus,  about 
three  times  as  long  as  thick,  equivalent  in  length  to  one- third  the  diame- 
ter of  a  red  blood  corpuscle  (about  2.3  micromillimeters).  This  bacillus  is 
spore-bearing,  and  does  not  stain  so  readily  as  most  bacteria.  It  is  mo- 
tile, but  does  not  liquefy  gelatine.  It  grows  on  potato  and  in  blood 
serum.  Injected  into  rabbits,  mice,  guinea-pigs,  and  pigeons  it  produces 
no  efiect  whatever.  In  comparing  with  this  organism  the  bacterium  of 
swine  plague  we  are  at  once  set  at  rest  as  to  the  non-identity  of  the  two 
diseases.  These  organisms  resemble  each  other  in  that  both  are  motile 
and  fail  to  liquefy  gelatine.  They  differ  in  size,  in  the  habit  of  formiD^: 
spores,  and  in  the  manner  of  growing  on  potato.  More  important  tbun 
this,  however,  is  the  difference  in  the  effect  on  the  lower  animals.  Tbo 
bacterium  of  swine  plague  is  fatal  to  guinea-pigs,  rabbits,  mice,  and  pig- 
eons, in  the  order  named.  The  bacillus  of  typhoid  fever  has  no  effect  on 
these  animals.  What  the  effect  of  the  bacterium  of  swine  plague  woold 
be  in  the  alimentary  canal  of  man  is  a  matter  of  extreme  importance  to 
the  public  health,  but  cannot  be  determined  experimentally  from  tlie 
nature  of  the  case.  That  it  would  have  some  disturbing  effect  is  highly 
probable. 

OTHEIl  INVESTiaATIONS  OF  BOTiaET  Al^D  SWINE   PLAGX7E. 

In  Pasteur's  first  communication  on  rouget  {Oomptes  Rendus,  1882, 
XG  V,  pp.  1120, 1121)  he  describes  as  the  cause  of  the  disease  a  microbe 
having  the  form  of  a  figure-of-eight  and  resembling  the  microbe  of  fowl 
cholera,  but  smaller  and  less  easily  seen.  He  speaks  of  it  as  being  easily 
cultivated.  It  kills  rabbits  and  sheep,  but  has  no  effect  on  fowls.  Id  a 
second  communication,  made  about  a  year  later  {Loo,  citj  1883,  XCyU, 
pp.  11(53-1 169),  he  confirms  the  statements  made  in  the  preceding  comma- 
nication  and  describes  the  methods  which  he  adopted  to  obtain  an  atten- 
uated virus  or  vaccine.  If  a  series  of  pigeons,  which  are  susceptible  to 
the  virus,  be  inoculated,  one  from  the  other,  the  virus  obtained  Irom  the 
last  pigeon  is  more  potent  than  that  derived  from  swine.  If,  in  the  same 
way,  a  series  of  rabbits  be  inoculated,  the  virus  from  the  last  animal  of 
the  series,  is  much  weaker  than  the  original  virus  from  swine,  and  when 
the  latter  are  inoculated  with  it  they  do  not  die,  but  are  made  sick,  and 
henceforth  are  protected  fiom  the  disease,  or,  in  other  words,  vaccinated 
It  is  established  beyond  a  doubt  by  our  own  investigations  and  those  of 
others  during  the  past  year  that  the  microbe  looked  upon  by  Pastearas 
the  cause  of  the  disease,  and  cultivated  for  purposes  of  vaccination,  i.s  a 
bacillus  which  cannot  be  described  as  a  figure-of-eight  form  by  any  meiuis. 
It  would  be  interesting  to  know  whether  the  original  microbe  discoveml 
by  Thuillier  is  not  really  identical  with  the  form  which  we  have  described 
as  being  the  cause  of  swine  plague,  and  which  in  general  appears  urnler 
the  form  of  a  figure-of-eight  when  obtained  directly  from  the  spleen  and 
properly  stained.  It  remains  still  to  be  determined  whether  the  diseases 
known  as  rouget  and  swine  plague  exist  together  on  the  continent  If 
they  do  it  is  highly  probable  that  Pasteur  has  studied  two  microbes,  the 

*  Oaffky :  Zur  JEtiologie  de$  Abdominaltyphua,    MiUheilungen  a.  d.  KaiierUdM  Gt- 
sundhcitdamte.    B<d.  II,  ^.  ;n^« 
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bacteriam  of  swine- pla^e  correspondiDg  to  the  form  which  he  first  de- 
scribed.* It  is  idle,  however,  to  speculate  whether  Pasteur  actually 
studied  two  kinds  of  microbes  until  we  know  whether  the  form  of  swine 
plague  prevailing  in  this  country  exists  in  France  also.  Klein's  exhaust- 
ive report  on  swine  plague  (Seventh  Annual  Report  of  the  Local  Oov- 
emment  Boar4, 1877-^78,  supplement,  pp.  168-281),  though  excellent 
as  regards  histological  and  pathological  details,  need  not  be  considered 
here,  as  the  methods  adopted  in  the  bacteriological  investigations  were 
such  as  cannot  command  our  confidence  today.  We  have  already 
pointed  out  the  fact  that  in  advanced  cases  of  swine  plague  the  perito- 
neal cavity,  thoracic  cavity,  and  even  blood  taken  fit>m  the  heart  con- 
tain various  kinds  of  bacteria.  This  fact  Klein  did  not  perceive,  nor 
does  he  mention  it  in  a  more  recent  publication.  Suffice  it  to  state  that 
he  failed  to  cultivate  or  detect  any  bacilli  in  the  spleen  of  animals  suf- 
fering from  swine  plague  {Op,  city  p.  219).  Our  own  investigations  show 
that  the  spleen  contains  the  bacterium  of  swine  plague,  excepting  in 
cases  of  long  standing  disease. 

In  the  more  recent  article  mentioned  above  {Arch.f.  path,  Anat^  XOV, 
1884,  pp.  4G8-485),  Klein  describes  a  new  series  of  experiments  on  swine 
plague  in  which  he  fails  to  produce  the  disease  in  pigeons,  and  regards 
Pasteur's  cultures  contaminated  with  the  microbe  of  fowl  cholera,  be- 
cause the  latter  considered  pigeons  susceptible.  It  is  now  evident  that 
Pasteur  at  that  time  was  cultivating  the  bacillus  of  rouget^  which  is  fatal 
to  pigeons.  Klein  describes  in  this  article  a  new  organism,  differing 
from  the  spore-bearing  leptothrix-like  bacillus  first  described  by  him, 
which  w^,  without  doubt,  some  contaminating  microbe,  although  he 
fails  to  perceive  or  acknowledge  the  difference.  The  new  organism,  as 
far  as  we  can  gather  from  the  text,  resembles  somewhat  the  one  de- 
scribed in  the  preceding  pages.  It  is  motile,  from  1  to  5  micromilli- 
meters  long,  but  is  spore- bearing,  a  characteristic  which  the  bacterium 
of  swine- plague  seems  to  lack.  In  cultures  it  is  commonly  2  to  3  micro- 
millimeters  long,  and  appears  either  isolated,  in  pairs  or  in  chains  of 
three.  According  to  his  statement  pigeons  are  wholly  insusceptible  to 
it.  He,  however,  failed  to  define  the  characters  more  minutely  by  cul- 
tivation on  different  substrata,  so  that  we  are  left  in  doubt  whether  the 
microbe  liquefies  gelatine  or  not,  whether  it  multiplies  on  potato  or  in 
milk,  and  whether  the  liquid  cultures  made  did  actually  contain  but 
one  kind  of  microbe. 

The  most  recent  investigations  in  Oermanyt  concern  themselves 
chiefly  with  the  disease  termed  Rothlauf  and  identical  with  rovget  in 
France.  There  is  a  tacit  assumption  that  this  disease  and  the  one  de- 
scribed by  Klein  as  pueumo-enteritis  (which  is  the  disease  prevailing  in 
this  country)  are  identical.  It  is  hoped  that  in  the  preceding  pages  the 
radical  difference  between  these  diseases  has  been  permanently  estab- 
lished. There  seems  at  present  no  reason  for  doubting  the  results  of 
the  foreign  investigations  which  regard  the  delicate  bacillus,  cultivated 
as  a  vaccine  by  Pasteur,  as  the  cause  of  rougei  or  Rothlatif,  In  en- 
deavoring to  obtain  from  descriptions  a  clear  idea  of  this  disease  as  it 
exists  on  the  continent,  we  have  found  many  lesions  common  to  the  two 

*  From  OUT  own  experiments  bnt  a  smaU  portion  of  pigeons  se^m  susceptible  to  the 
Tims  of  the  swine  plaene  introduced  beneath  the  skin  in  minute  do9e»,  while  they  in- 
Tariably  sncoumb  to  the  bacillus  of  rouget 

t  Loffler:  Experimentelle  Unieratuihungen  UherSchweine-Bothlai^ft  Arheitena,  d.  KaUer- 
Uchen  GMundheUa  amte,  Erster  Band.  S.  46.  ^ohiitz :  Ueber  den  Bothlattfder  Schweine 
uwd  die  Impfung  deewlhen^  Od.  oit.,  8.  56.  Lydtin  a.  Sohottelius :  Der  JloiKlaHf  der 
Sehweine,  eeine  £wUUihung  uHd  VerhlUungf  1886. 
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diseases,  but  the  characteristic  changes  almost  invariably  fonnd  in  the 
large  intestine  arc  net  mentioned  at  all  by  Ldffler.  The  descripMons 
given  by  Lydtin  and  Schottelius  leave  as  in  doubt  whether  they  did  not 
actually  study  the  two  diseases  at  the  same  time.  The  presence  of 
swine  plague  in  England  would  naturally  lead  us  to  infer  its  existence 
on  the  continent. 

In  the  animals  examined  by  Loffler  in  the  years  1882  and  1883,  the 
fine  bacilli  were  found  constantly  present  in  the  skin  and  internal  or- 
gans. Mice  and  rabbits  usually  succumbed  to  the  inoculations,  but  pigs 
themselves  failed  to  contract  the  disease  when  inoculated.  The  pott 
mortem  of  a  pig  which  was  affected  with  the  disease  and  killed  by  bleed- 
ing is  given  by  him  as  follows : 

The  skin  of  the  entire  abdomen,  more  cfipecially  in  the  axilla  and  inguinal  regions, 
intennely  reddened.  Lungs  of  a  rosy  hue.  Pharynx  bluish-red ;  awns  in  the  tonsilB. 
Spleen  enlarged,  dark  brownish-retl,  tough.  Mucous  membrane  of  the  stomach  and 
small  intestine  reddened,  with  numerous  ecchymoses.  Follicles  enlarged.  Mesenterie 
glands  brownish-red,  considerably  tumefied,  and  studded  with  hemorrhagic  spots, 
rarenchyma  of  kidney  chnTiged.  Beneath  capsnle,  as  well  as  in  the  interior,  numer- 
ous hemorrhages.    Parenuh^  ma  of  liver  slightly  clouded. 

We  miss  here  any  lesions  of  the  large  intestine  almost  invariablj 
found  by  us  and  carefully  described  by  Klein. 

In  another  pig  Loffler  {L  c,  p.  52),  found  extremely  small,  ovoid  bac- 
teria, recalliug  the  organisms  causing  septicoBmia  in  rabbits,  especiallj 
those  forms  in  process  of  division,  although  they  were  but  half  us  large. 
These  bacteria  were  obtained  in  a  pure  state  from  the  skin,  liver,  and 
kidneys.  The  post  mortem  appearances  were  as  follows :  Skin  of  Uie 
abdomen,  of  the  genital  organs,  and  neck  livid,  red.  Enormous  oedema 
of  the  skin  of  the  neck.  Pharynx  reddened  and  swollen.  Mucous  mem- 
brane of  larynx  and  trachea  intensely  dark  red.  Lungs  and  heart  bat 
slightly  affected.  Parenchyma  of  liver  and  kidney  clouded.  Mucous 
membrane  of  stomach  and  beginning  of  duodenum  intensely  reddened. 
Intestine  elsewhere  normal.  Mesenteric  glands  not  enlarged.  Inoca* 
lations  with  portions  of  the  CBdematous  skin,  liver,  and  kidney  produced 
speedy  death  in  rabbits,  mice,  and  guinea-pigs.  The  virus  differed  in 
this  respect  from  that  of  rouget,  which  does  not  affect  the  latter.  The 
most  prominent  lesion  in  all  cases  was  an  extensive  oedema  of  the  sub- 
cutaneous connective  tissue.  This  organism,  cultivated  through  many 
generations  on  gelatine,  was  found  fatal  to  these  same  animals  six  monthii 
later.  Of  two  pigs,  inoculated  on  abdomen  and  thigh  at  the  same  time, 
one  died  within  forty-eight  hours  with  enormous  oedema  of  the  subca- 
taneous  tissue.  The  other  pig  remained  healthy.  The  effects  of  this 
ovoid  bacterium  on  guinea-pigs  seem  to  be  identical  with  those  produced 
by  the  bacterium  of  swine  plague.  The  disease,  however,  is  clearly  dis* 
tinct  from  swine  plague. 

The  experiments  of  Schiitz  confirm  those  of  Loffler  as  to  the  relation 
of  the  fine  bacillus  to  rouget.  He  produced  the  disease  in  two  pigs  by 
inoculation.  One  of  them  (female)  received  the  entire  contents  of  a 
Pravaz  syringe  subcutaneously  on  the  inner  aspect  of  the  thigh.  The 
other  (castrated  male)  was  inoculated  by  simply  pricking  tlie  skin  down 
to  the  subcutis  ffve  times  with  a  needle  of  the  83Tinge  used  in  the  pie- 
vious  injection. 

At  the  end  of  the  second  day  the  temperature  of  both  slightly  ele- 
vated. On  the  morning  of  the  third  day  they  refused  their  food  and 
were  very  weak.  The  skin  of  the  pig  inoculated  with  the  pricks  of  the 
needle  was  faintly  reddened  everywhere,  in  some  places  quite  markedly 
so.    Pressure  effaced  Wi^  eo\ot  lot  ^Ts^oini^xit*    The  animal  receiving  the 
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larger  dose  had  no  marked  discoloration  of  the  skin.  This  animal  died 
at  the  end  of  the  third  day.  The  post  mortem j  made  on  the  following 
^^Jj  gAve,  in  brief,  the  following :  Blnish  discoloration  of  the  skin, 
serons  effusions  into  the  peritonecd  and  pleural  cavities.  More  or  less 
reddening  of  the  mucous  membrane  of  stomach  and  intestine,  large  and 
small,  with  occasional  hemorrhagic  spots.  Bacilli  present  in  the  serous 
exudates,  in  the  blood,  liver,  kidneys,  and  lymphatic  glands  in  moderate 
number,  very  abundant  in  lungs  and  spleen.  The  other  animal  died  a 
day  later.  The  lesions  were  very  much  the  same,  excepting  that  tbero 
were  hemorrhagic  spots  and  patches  beneath  the  endocardium  of  the 
left  heart. 

The  same  investigator  also  produced  the  disease  in  mice,  pigeons, 
and  a  rabbit.  In  the  latter  animal  it  assumed  the  form  of  a  local  ery- 
sipelas at  first,  leading  finally  to  death.  In  a  more  recent  article  (Arch. 
/.  wiss,  V.  prakt,  Thierheilkundej  1880,  XII,  30-52)  he  gives  the  autopsy 
notes  of  seven  pigs  which  died  of  rouget  In  summing  up  these  cases 
he  says  (page  44) : 

In  all  animals  tliore  were  dlsoosed  ilie  stomaoL,  the  intestinal  canal  ^tbe  solitary 
foUioles  and  Peyer^s  patches),  the  mesenteric  glands,  the  spleen,  liver,  Kidneys,  the 
hearty  and  the  skin.  * 

In  the  notes  of  individual  cases  we  observe  that  the  skin  was  invari- 
ably bluish  red.  In  the  intestine  ulcerations  were  absent,  the  large 
intestine  being  nearly  normal  in  every  case.  In  the  blood  and  spleen 
the  fine  rouget  bacilli  were  found  in  all  cases  on  cover-glass  prepara- 
tions. 

The  latest  and  most  exhaustive  work  on  rouget^  in  connection  with 
extensive  experiments  with  Pasteur's  vaccine,  is  that  of  Lydtin  and 
Schottelius.    {Op.  ciU) 

They  find  that  animals  that  snccnmb  to  vaccination  present  lesions 
markedly  different  from  those  which  die  of  spontaneous  infection.  We 
quote  from  page  21  concerning  the  intestinal  lesions  in  spontaneous 
cases  (Lydtin): 

The  solitary  foUicles,  as  well  as  Foyer's  patches,  appear  qnite  distinct,  especially 
near  the  posterior  extremity  of  the  small  Intestine.  Sometimes  they  have  dropped 
ont  so  that  real  intestinal  ulcers,  especially  in  the  region  of  the  ileo-oiecal  valve  are 
present,  but  only  in  small  number.  The  contents  of  the  larg^  intestine  are  either 
solid,  or  if  this  be  not  the  case,  blackish,  fluid,  resembling  wagon  grease.  The  mucous 
memorane  is  also  swollen,  diffusely  reddened  in  sjpots  or  patches.  In  many  plaoes 
it  seems  corrodedi  brownish,  and  deprived  of  its  epithelium. 

There  is  no  mention  of  ulceration  in  the  large  intestine.  In  the  ani- 
mals which  died  from  the  eii'ects  of  inoculation  with  Pasteur's  vaccine 
(6  out  of  119)  Dr.  Schottelius  determines  (p.  206)  that  <<  the  mucosa  of 
the  intestinal  canal  is  not  altered.  It  is  covered  with  intestinal  mucus 
and  normal  feces  and  is  pale,  with  the  exception  of  a  faint  reddening 
near  the  ileo-cffical  valve." 

In  the  autopsy  notes  of  a  pig  infected  in  tlie  natural  way  the  saiiio 
author  (p.  209)  describes  an  ext<3nsive  swelling  and  ulceration  of  Peyer's 
patches  and  tbo  solitary  follicles  of  tbe  lower  portion  of  the  ileum  : 
^^  Such  ulcers  ai-e  also  found  in  the  upper  portion  of  the  large  intostine, 
proceeding  from  solitary  follicles,  hence  correspondingly  smaller  and 
circular."  We  have  already  called  attention  to  the  fact  that  in  swine 
plague  the  ileum  is  rarely  implicated,  and  only  in  the  severest  oases,  and 
that  the  ulcerations  in  the  large  intestine  are  not  confined  to  lymphatic 
follicle8.but  may  involve  the  entire  surface.  This  latter  fact  was  pointed 
out  by  Klein.  He  also  states  that  he  saw  in  but  one  case  out  of  ftOL^^ 
two  deep  ulcers  in  the  ileum. 
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Whether  the  ulceration  of  the  lymphatic  structures  in  the  ileam^  on 
the  one  hand,  and  the  necrosis  of  the  mucous  membrane  of  the  large 
intestine  on  the  other,  are  differential  characters  in  the  two  diseases, 
still  remains  to  be  determined.  In  connection  with  the  bacteriological 
investigations,  Schottelius  finds  in  cases  of  swine  plague  besides  tbe 
fine  bacillus,  a  larger  one  always  present,  resembling  bamllus  subtilin, 
and  without  the  power  of  movement.  This  microbe  grew  quite  well 
on  gelatine  and  had  no  effect  on  mice,  rabbits,  and  pigs.  Its  ])re«- 
ence  is  explained  by  the  author  as  being  due  to  the  ulcerations  in  tbc 
intestine  through  which  it  enters  the  system  during  life.  Our  own 
experience  in  dealing  with  swine  plague  is  thus  strikingly  confirrawl. 
We  encountered  not  one  and  the  same  microbe,  but  many  and  dill'erent 
form  s  in  the  blood  us  well  as  in  the  serous  exudates  of  chronic  cases. 

The  investigations  of  Oomevin  {Premiere  itudes  sur  le  rouget  du  pore, 
1885)  are  marred  by  a  want  of  precision  in  describing  the  specific  mi- 
crobe. If  Comevin  had  applied  the  recent  methods  of  culture  by  which 
bacteria  may  be  well  characterized,  some  light  might  have  been  shed  on 
the  question  whether  both  rouget  and  swine  plague  or  rouget  alone  pie> 
vail  in  France.  We  limit  ourselves  to  quoting  all  that  is  stated  con- 
cerning the  microbe  of  rouget  in  his  monograph : 

If  a  drop  of  calture  liquid  from  an  advanced  generation  (generation  iUvi^S  is  ei- 
amined  microBcopicaUy,  it  is  found  to  contain  larc^e  numbers  of  fine  grannlationa, 
punctiform,  or  in  the  form  of  a  figure-of-eight,  refrangent,  alightly  motile,  chiefly 
isolated,  some  united  in  pairs,  threes,  or  fours.  These  granulations  or  cocci,  which  wa 
have  already  seen  in  the  blood,  are  the  agents  of  the  virulence,  the  specific  micxobee  ol 
rongeU 

In  a  series  of  generations  in  fsilro^  their  form,  originally  varied,  becomes  regular  snd 
their  dimensions  uniform.  In  these  conditions  their  multiplication  seems  to  take  plaee 
only  by  budding ;  on  the  side  of  the  micrococcus  there  appears  a  bud  which  growi, 
and  finally  separates  to  undergo  in  turn  the  same  process. 

But  if  the  examination  is  made  on  recent  cultures,  particularly  those  inoculated 
vitli  products  from  rabbit  or  rat,  or  with  those  from  a  pigeon  affected  with  chronie 
rougcty  one  perceives  rods,  motile,  short,  with  rounded  extremities  mingled  with  psne- 
tiform  organisms. 

From  this  description  one  might  be  indticed  to  infer  that  Ck>mevin 
had  under  observation  the  b.acterinm  of  swine  plague,  rather  than  liie 
bacillus  of  rouget.  The  absence  of  any  other  biological  fstcts,  however^ 
makes  any  conclusion  hazardous.  Moreover  the  budding  of  microoooa 
must  be  looked  upon  with  suspicion. 

M.  Baillet  {Recherclics  sur  le  rouget  ou  mal  rouge  du  pore.  Becu^  di 
Medecine  Y6t6rinaire^  1884,  p.  360),  wbo  also  studied  rouget  in  France, 
describes  the  microbe  as  being  ^'  in  two  oval  sections,  united  in  such  a 
manner  to  give  tbe  whole  the  form  of  a  figure  S.^  He  speaks  of  it  as 
being  **  endowed  with  great  mobility."  Here,  again,  we  are  reminded  of 
the  bacterium  of  swine  plague,  but  this  meager  statement  might  describe 
a  number  of  lonns,  including  bacterium  termo,  Baillet  succeeded  in  pro- 
ducing some  disease  in  two  guinea-pigs  by  inoculating  cultures  of  this 
microbe.  Death  took  place  in  ten  days.  The  autopsy  showed  *<c(m- 
gestion  of  liver  and  lungs,  reddening  of  the  intestinal  mucosa ;  a  ood- 
gested  state  of  the  ganglia,  and  an  injection  of  the  peritoneum  and  tbe 
pleura,  characteristic  of  mal  rougeP  Three  rabbits,  one  dog,  and  two 
pigs  failed  to  take  the  disease  after  inoculation. 

Very  recently  an  assistant  of  Pasteur's,  Dr.  Eoux  {Comptes  Benitu^ 
8oe.  de  Biologiej  1885,  p.  684),  in  exhibiting  photographs  of  the  microbe 
of  rouget,  speaks  of  it  as  one  of  the  smallest  that  have  been  studied, 
since  its  dimensions  in  the  tissues  do  not  exceed  1  to  2  micromiUimeteis. 
In  the  blood,  under  an  ampMcation  not  greater  than  450,  the  oinnissi 
APX>ear8  in  the  fonn  ot  Ob^^  ^^nitBbXA^^  v>.u\ttr<(  <iXUmgi).   It  is  is 
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tbis  form  tbat  it  appeared  tbe  first  time  to  MM.  Pasteur  and  Tbnillier. 
How  tbe  writer  could  have  spoken  of  it  in  tbis  way  wbile  acknowledg- 
ing at  tbe  same  time  tbe  work  of  Lydtin  and  Sebottelius,  who  describe 
it  as  an  undoubted  bacillus,  seems  incomprebensible  to  us.  It  appears 
impossible  tbat  any  one  acquainted  with  tbe  appearance  of  tbe  bacillus 
of  rouget  in  tbe  tissues  and  cells  of  an  affected  animal  or  in  liquid 
media  could  describe  it  under  tbe  form  of  an  elongated  figure-of  eigbt. 
liotb  Kouz  and  Scbiitz  {Loc.  citj  p.  75)  describe  tbe  microbe  of  rouget 
ns  non-motile.  Scbottelius,  who  agrees  with  Scbiitz  in  almost  every  par- 
ticular conoerning  tbe  characters  of  the  bacillus  of  rouget  and  those  of 
Pasteur's  vaccine,  describes  the  bacillus  as  motile.  We  have  not  seen 
any  si)ontaneous  movement  in  tbe  cultures  obtained  from  tbe  vaccine,  so 
tbat  we  feel  inclined  to  believe  tbat  the  cultures  examined  by  Scbot- 
telius were  impure. 

The  perplexing  and  conflicting  descriptions  given  by  tbe  Freuch  ob- 
servers are  most  charitably  explained  by  assuming  the  existence  of  two 
hitherto  undifferentiated  diseases,  that  of  rouget  and  swine  plague 
proper.  It  may  be  that  the  foreign  bacteria  frequently  found  in  the  in- 
temalorgans  in  swine  plague  have  contributed  to  tbe  general  confusion. 
It  may  be  that  animals  suffering  from  swine  plague  have  been  invaded 
by  the  bacillus  of  rouget^  which  is  much  more  abundant  in  the  various 
organs  than  tho  organism  producing  swine  plague. 

CONCLUSIONS. 

The  preceding  investigations  definitely  settle  certain  controverted 
points  concerning  tho  etiology  of  swine  plague,  which  may  be  briefly 
summarized : 

(1)  Swine-plague  is  caused  by  a  specific  microbe  multiplying  in  the 
body  of  the  diseased  animal.  The  microbe  probably  belongs  to  the 
genus  bacterium,  and  has  the  power  of  spontaneous  movement.  It  is 
easily  cultivated  in  nutritive  liquids,  but  grows  less  readily  on  gelatine, 
which  it  does  not  liquefy. 

(2)  When  introduced  beneath  the  skin,  this  bacterium  is  fatal  to  pigs, 
rabbits,  guinea-pigs,  mice,  and  a  certain  percentage  of  pigeons.  It  is 
also  fatal  to  pigs  when  introduced  with  the  food  or  when  they  feed  on 
tbo  internal  organs  of  swine  which  have  died  of  the  disease. 

(3)  The  disesise  described  in  Franco  as  rovgetj  in  Germany  as  JRotlir 
lauf^  and  for  which  Pasteur  has  prepared  a  vaccine,  is  caused  by  an  en- 
tirely different  microbe.  The  vaccine  for  this  disease  does  not  protect 
against  swine  plague. 

(4)  The  introduction  of  Pasteur's  vaccine  is  not  only  useless,  but  may 
contribute  to  the  introduction  and  spread  of  a  disease,  the  existence  of 
which  in  this  country  has  not  yet  been  demonstrated. 


522         REPOBT   OF  THE   COMMISSIONER   OF  AGRICULTURE. 


DESCRIPTION  OF  PLATES. 

Plate  I. — ^Ulcerated  ca3cnm  of  pig  afTected  with  swiuo  plagno  laid  open.  The  ran- 
cons  mombrane  of  the  iloo-ca)cal  valve  is  near  the  couter  of  the  figure 
and  the  small  intestine  with  the  cut  end  tied,  above.  The  smallest  oloen 
are  of  a  uniformly  yellow  color ;  the  larger  ones  with  zones  of  difforeDt 
color,  the  largest,  brownish  or  blackish  in  appearance. 

Plate  II,  Fio.  1.— From  a  cover-glass  preparation  of  the  spleen  of  a  pig  affected  with 
swine  plague.  Drawn  with  Abbe's  camera  Incida.  Vv  homog.  oc  2 
(z  800) ;  Oi  red  blood  corpuscles  distorted ;  h,  the  bacteria  of  aw  ine  plague. 

Fia.  2. — Various  colonies  from  gelatine  plates,  a,  imbedded  in  the  gelatine  layer ;  i, 
growing  on  the  surface  of  the  layer ;  o&  &',  growing  between  the  gelsk 
tine  layer  and  tlie  glass  plate;  a,  6,  about  five  days  old  (x73);  ec'e^', 
about  seven  days  old  (z  100) ;  a,  fails  to  give  the  idea  of  solidity.  The 
colony  itself  is  either  spherical  or  spheroidal ;  h,  on  the  other  hand,  is  flat- 
tened; oo^c",  the  margins  gradually  attenuate  and  become  lost  to  visw. 

Fia.  3.^^Nutritive  gelatine  inoculated  with  a  platinum  wire  from  the  spleen  of  pig 
No.  114;  about  three  days  old;  natural  size;  a,  the  colonies  developing 
from  individual  microbes. 

Fio.  4.—Pa8teur'8  second  vaccine  for  rouget;  dried  on  cover  and  stained  in  an^aqneous 
solution  of  methyl-violet ;  mounted  in  xylol  balsam;  drawn  with  eamen 
lucida  (Abbe),  Zeiss,  t*f  homog.  obj.  ocular  2.  The  bacilli  of  rM^  an 
seen  among  the  larger  bacilli  as  slender  curves  or  broken  linen. 

Fia.  5. — Drawn  same  as  Fig.  4,  cells  f^om  a  dried  cover-glass  prefMiration  from  tb« 
lungs  of  a  mouse  inoculated  with  the  second  vaccine.  Most  of  the  bacilli 
are  within  the  protoplasm  of  the  ceUa, 

Fia.  G. — Culture  in  meat  infusion  peptone  gelatine  inoculated  from  plate  cnltnrmof 
Pasteur's  vaccine  I;  12  days  old.  The  appearance  is  th*t  of  a  row  of 
faintly  circumncribed,  clondlike  masses  in  the  track  of  the  needle  which 
is  itself  scarcely  visible  as  a  delicate  line.    No  liqnofaction  ^lorecptible. 
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BUKEAU    OF   ANIMAL   INDUSTRY.  [)2ii 


GEOGEAPHIOAL    DISTEIBUTION    OF    SOUTHERN    CATTLE 

FEVER. 

• 
Much  time  has  been  giveu  to  the  collection  of  information  in  regard 
to  the  district  permanently  infected  with  Southern  cattle  fever,  and  the 
remarks  made  in  the  First  Annual  Report  of  this  Bureau  as  to  the  method 
adopted  and  the  difficulties  encountered  apply  equally  well  to  the  work 
of  the  past  year.  The  section  that  has  been  investigated  during  the 
year  is  in  many  parts  very  sparsely  settled;  in  some  portions  of  it  there 
has  been  very  little  movement  of  cattle,  and,  consequently,  there  was 
very  little  information  to  be  obtained ;  in  other  parts  the  continual  driv- 
ing of  cattle  from  the  Oulf  coast  has  often  made  it  very  hard  to  dis- 
criminate between  infection  brd^ght  with  these  cattle  and  permanent 
infection,  which  may  exist  for  year  after  year  without  fresh  importation. 
It  is  believed  that  the  results  given  below  are  as  nearly  correct  as  any 
that  can  be  obtained  at  present. 

ABKANSAS. 

The  unusual  obstacles  encountered  in  this  State  in  collecting  accurate 
information  made  it  necessary  to  have  two  distinct  investigations  made 
across  the  State  by  different  inspectors.  The  facts  which  they  collected, 
while  not  in  all  cases  indicating  the  same  conclusion,  have  supplementea 
each  other  to  such  an  extent  that  the  line  of  the  infected  district  may 
now  be  traced  with  approximate  accuracy. 

Beginning  at  the  Mississippi  River,  it  was  found  that  the  native  cattle 
in  Mississippi  County  became  infected  by  cattle  driven  in  from  farther 
south,  and  died  from  Southern  fever.  Mr.  W.  Burroughs  informed  Dr. 
Tram  bower  that  he  had  purchased  cattle  in  Northeast  Arkansas,  in  the 
counties  of  Craighead,  Clay,  Poinsett,  an4  Greene,  and  had  driven  them 
to  Bates  and  Polk  Counties,  in  Missouri,  in  the  months  of  July  and  Au- 
gust, that  he  had  done  this  for  the  past  six  years,  driving  as  many  as 
five  or  six  herds  each  year  without  causing  any  harm  to  native  Missouri 
cattle.  Mr.  Reed  said,  ^^  1  don't  want  any  cattle  from  south  ot  Poinsett 
County.''  A.  T.  Martin,  of  West  Plains,  Mo.,  introduced  Southern 
fever  several  years  ago  with  cattle  from  Jackson  County.  W.  M.  Sum- 
mers has  been  dealing  in  Arkansas  cattle  since  1874.  He  has  purchased 
them  in  Poinsett,  Craighead,  Greene,  Clay,  Lawrence,  Independence, 
Izard,  Fulton,  Baxter,  Rudolph,  and  Jackson  Counties,  but  never  knew 
them  to  convey  the  disease  to  Northern  stock.  He  has  never  heard  of 
any  trouble  arising  from  cattle  that  came  from  Mississippi  County,  Ar- 
kansas, or  from  Pemiscot  or  Dunklin  Counties,  Missouri.  Mr.  Moore, 
a  cattle  dealer  of  the  same  place,  said  he  always  had  trouble  with  cattle 
that  were  brought  from  south  of  Batesville,  Ark.  To  illustrate  this, 
ho  said  tbat  several  years  ago  he  j)urchased  28  head  of  cattle  3  miles 
south  of  Batesville  and  drove  them  home;  soon  afterwards  a  number 
of  the  native  cattle  sickened  and  died  with  Southern  fever.  Dr.  Moore, 
in  1882,  purchased  70  or  80  head  of  cattle  in  White  County  and  drove 
them  to  a  range  located  6  miles  southeast  of  West  Plains,  Mo.  This 
was  in  the  month  of  July.  He  kept  them  there  two  weeks  and  then 
drove  them  into  Northern  Missouri.  Soon  after  he  left  the  range  at 
West  Plains,  the  native  cattle  died  of  Southern  fever.  In  Yanndale  and 
Wittsburg,  towns  in  Cross  County,  the  native  cattle  still  appeared  sus- 
ceptible to  the  disease.  In  Saint  Francix  County,  in  the  vicinity  of  For- 
est City  aud  Wlicetley,  the  ranges  are  permanently  \Tifea\fc^^^av^\\»:^^ 
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lieirn  far  a  namber  of  renrsL  asd  manv  of  the  native  cattle  are  still 
C4f|itible  and  die  dario;:  the  sommer  months.  At  BatesvUkv  in  I]ld^ 
pendf-fice  Coanty.  and  in  the  tic  ninr  of  Kensett,  Jodsooia,  and  Seairy. 
of  White  CoQuty.  it  was  leamc-il  tL^i  animaU  broaght  from  farther  Dorth 
almost  always  contracte<l  this  malady,  and  a  lar^  prop<HtkMi  of  them 
dif'd.  A  drove  of  cattle  from  Prarrie  County  traa  taken  to  Marion 
County  in  1878,  and  produced  the  di.s^ase  among  native  cattle  there. 
At  Carlisle,  Lr>noke  Coanty,  it  was  found  that  there  was  p^manent  is- 
fection  which  had  existed  in  that  vicinitv  for  manv  vears*  In  1881,  a 
herd  of  caitle  from  Faulkner  Coanty  and  adjoining  districts  were  taken 
to  Boone  Coanty  and  caused  infection  of  native  cattle  there.  At  Saint 
Joe,  Searcy  County,  4  miles  northwest  of  Marshall,  in  the  same  ooantT, 
native  cattle  are  infected  and  die  as  the  result  of  feedin<r  on  pastures 
infecteil  by  Southern  stock.  ISo  signs  of  permanent  infection  were  dis- 
covered at  thef^e  places.  Cattle  from  Conway  and  Pope  Coanties  caused 
outbreaks  of  Southern  fever  in  Bocjue  County  in  18S1  and  1882.  Cattle 
from  Jackson  Coanty  caused  di.>ease  in  Boone  and  Carroll  Coanties  in 
1880  and  1882.  A  herd  from  Franklin  County  also  infected  animals  in 
Carroll  Coanty.  Crawford  and  Sebastian  Coanties  are  also  infected, 
and  animals  taken  to  these  coanties  from  farther  north  contract  the  dis^ 
ease. 

The  reports  from  Washington,  Madison,  Boone,  and  Carroll  Goonties 
are  more  conflicting.  They  indicate  that  many  places  in  these  coonties 
are  permanently  infected,  and  that  loss  of  cattle  occors  even  when  do 
new  infection  is  brought  there  from  year  to  year  by  Southern  cattle. 
Other  rep  irts  from  Eureka,  in  Carroll  Coanty.  and  from  Prairie  GroTe 
aod  Fayetteville,  in  Washington  Coanty,  and  firom  Bentonville,  in  Ben- 
ton Coanty,  indicates  that  the  pastures  at  these  places  are  permanently 
infecte<l,  and  that  cattle  contract  the  disease  from  grazing  upon  them, 
thongh  no  fre.sli  infection  has  been  introduced  during  the  year.  Cattle 
from  Boonsborongh,  Washington  Coniity,  carried  the  disease  to  Benton 
County  some  years  ago.  For  many  years  cattle  from  the  Indian  Terri- 
tory and  Texas  have  been  driven  through  Northwestern  Arkansas  on 
their  way  to  market,  and  it  appears  that  this  constant  renewal  of  infec- 
tion has  carried  the  northern  limit  of  the  infected  district  eonsiderahly 
farther  northward  in  this  part  of  the  State  than  it  is  farther  east 

Taking  into  consideration  the  facts  that  have  been  given  above  and 
many  others  that  for  lack  of  s])ace  cannot  be  enumerateil,  it  would  ap- 
I)ear  that  the  northern  line  of  infection  leaves  the  Mississippi  River  at 
about  the  southern  boundary-  line  of  Mississippi  Coanty.  This  is  very 
nearly  opposite  the  point  in  Tennessee,  on  the  Mississippi  River,  to 
which  the  Iwuudary  lino  of  the  infected  district  was  traced  in  that 
State.  Going  westward,  this  line  would  appear  to  follow  the  sonthen! 
boundary  line  of  Poinsett  County,  crossing  Jackson  and  Independent 
Counties,  going  a  few  miles  north  of  Batesville,  and  then  procecilfl 
westward  through  Stone  and  Searcy  Counties,  leaving  Mountain  View 
ancl  Marshall  a  few  miles  to  the  north.  It  then  takes  a  more  decidedly 
northwestern  direction,  crossing  Newton  and  Carroll  Coanties,  to  En- 
reka,  and  is  then  directed  westward  to  Bentonville,  and  from  this  town 
goes  to  the  extreme  noilh  western  comer  of  the  State. 

Wo  have  not  been  able  to  learn  of  any  infected  places  north  of  such  a 
line,  and,  as  has  already  been  stated,  there  are  many  localities  south  of 
this  line  which  are  not  permanently  infected.  Oar  endeavor  has  heen 
in  drawing  this  line,  as  it  was  in  drawing  the  line  from  the  Atlantic 
Ocean  to  the  Mississippi  River,  to  include  all  the  permanently  infected 
places;  and  vrhile  tbvs  maj  Oio  «om^  mysi^tkA  txi  xilacos  soath  of  the  line 
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which  are  not  permanently  infected,  it  seems  to  be  the  only  way  in 
which  a  line  can  be  drawn  which  will  give  a  correct  idea  of  the  northern 
boundary  of  the  infected  district. 

INDIAN  TEERITOEY. 

The  facts  that  we  have  been  able  to  collect  in  regard  to  Southern 
fever  in  the  Indian  Territory  are  mostly  in  regard  to  instances  of  thr 
occarrence  of  this  disease  in  the  northeastern  part  of  the  Territory, 
principally  in  the  Cherokee  and  Creek  Counties.  Owing  to  the  promis 
cnons  driving  of  cattle  through  this  section,  it  has  been  very  diilicnlt 
to  get  exact  information  as  to  the  cause  of  the  disease  in  many  of  ilic 
cases.  Sufficient  observations  of  a  definite  nature  have  been  recorded, 
however,  to  show  that  the  line  of  infection  continues  in  a  north  westerly 
direction  frohi  the  northwest  corner  of  the  State  of  Arkansas,  until  it 
reaches  to  within  12  or  15  miles  of  the  Kansas  State  line,  at  a  point 
nearly  south  of  Chetopa.  Its  direction  is  then  westward  across  the 
Cherokee  country  and  nearly  half  way  across  the  Osage  country.  It 
then  takes  a  southwesterly  direction  to  the  Texas  State  line,  crossing 
the  country  of  the  Eiowas,  Comanches,  and  Apaohes, 

At  the  Ponca  Agency  the  native  cattle  are  subject  to  infection  from 
cattle  from  farther  south,  and  Kansas  cattle  which  are  taken  to  Ponca 
Agency  do  not  contract  Southern  fever  unless  ex))osed  to  the  infected 
cattle.  The  same  appears  to  be  true  of  nearly  all  of  the  territory  em- 
braced in  the  Cherokee  outlet  In  the  southern  part  of  the  Osage  coun- 
try, and  in  all  of  the  Creek  country,  cattle  imported  from  I^orthern 
States  are  almost  certain  to  contract  this  disease,  while  the  native  cat- 
tle mix  with  impunity  with  the  Texas  cattle. 

It  is  reported  as  the  general  experience  of  stockmen  in  Arkansas  and 
the  Indian  Territory,  that  long  drives  and  close  herding  of  cattle  that 
are  from  the  infected  district,  and  are  not  usually  susceptible  to  the 
disease,  is  an  exciting  cause  of  this  malady,  and  large  numbers  of  such 
animals  sicken  and  die  during  such  drives.  This  has  been  particularly 
noticed  with  cattle  flrom  Southeastern  and  Eastern  Arkansas  which  have 
been  driven  from  there  into  the  Indian  Territory.  These  cattle,  though 
undoubtedly  from  an  infected  section,  contract  Southern  fever  during 
their  journey,  or  soon  after  their  arrival  in  the  Territory,  and  many  of 
them  are  lost  firom  its  effects.  Facts  of  this  same  nature,  observed  in 
other  sections  of  the  country^  have  been  referred  to  in  former  reports. 

TEXAS. 

For  more  th^n  a  year  we  have  been  collecting  information  in  regard 
to  the  occurrence  of  Southern  fever  in  the  State  of  Texas,  and  such  other 
data  as  would  serve  to  indicate  the  extent  of  the  district  which  may  be 
considered  as  permanently  infected.  The  lines  of  evidence  to  which  wc 
have  directed  our  attention  are  similar  to  those  which  have  already  been 
mentioned  in  our  investigation  of  this  matter  in  other  States,  and  for 
the  iuftirmation  of  those  who  are  particularly  interested  in  this  question, 
as  it  applies  to  Texas,  I  would  state  that  there  are  six  classes  of  facts 
which  serve  as  a  basis  of  deciding  this  question.  All  of  these  are  based 
on  the  three  well-established  conclusions,  (1)  that  cattle  from  the  per- 
manently infected  district  which  are  taken  beyond  this  district,  and 
where  the  infection  does  not  exist,  contaminate  pastures,  and  in  that 
way  disseminate  the  disease  among  the  native  cattle  in  the  non-infected 
district;  (2)  that  cattle  from  the  non-infected  (\i9\.tvcX.^>Kvs^  ^x^Xs^^xx 
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Fayette  OouDty,  Missonri,  in  December,  1883.  Sonthem  fever  devel- 
oped among  these  animals  from  Febroaiy  to  May,  1884,  and  80  of  them 
died.  Mr.  Stevens  stated  that  these  cattle  certainly  died  fh)m  Soatb- 
em  fever,  and  that  from  a  third  to  a  half  of  all  northern  cattle  taken  to 
his  ranch  in  this  county  are  sure  to  die. 

The  Matador  Cattle  Company,  of  Colorado  City,  stated  that  in  Jane, 
1880,  400  half-breeds  were  driven  from  their  ranch  in  Motley  and  Cot- 
tle Counties  to  Gainesville  and  there  shipped  Korth.  These  cattle 
crossed  the  Southern  trail  on  their  way  and  60  of  them  died  fi*om  Sooth 
em  fever. 

Mr.  J.  M.  Dougherty,  of  Denton,  Denton  County,  bought  22  head  of 
cattle  from  Cooper  County,  in  Missouri,  in  December,  1877,  and  during 
the  summer  of  1878  18  of  these  animals  died  from  Southern  fever. 

Mr.  Charles  Ooodnight,  of  Clarendon,  Donley  County,  whose  ranch  is 
located  in  Armstrong  County,  stated  that  about  100  oattle  from  his 
herd  were  exposed  to  a  trail  over  which  had  passed  1,500  cattle  in  the 
early  summer  that  had  come  from  near  Fort  Mason,  Mason  County, 
Texas.  Thirty  animals  out  of  the  100  died  of  Southern  fever.  Mr. 
Goodnight  also  stated  that  in  1878,  his  native  cattle  were  infected  by  a 
herd  which  came  from  the  country  on  the  Nueces  Biver,  west  of  Austin, 
and  that  300  animals  died  as  a  consequence  of  this  infection. 

Brown  &  McClellan,  of  Clarendon,  Donley  County,  who  have  a 
ranch  in  Armstrong  County  adjoining  that  of  Mr.  Goodnight,  stated 
that  in  1884  they  brought  20  bulls  from  Emporia,  Kans.,  to  their  ranch; 
that  they  also  brought  500  cows  from  Tarrant,  Kaufman,  and  Collin 
Counties ;  that  these  cows  infected  their  ranch,  and  as  a  consequ^ice  10 
of  the  20  bulls  died  of  Southern  fever. 

Mr.  J.  J.  Hittson,  of  Weathersford,  Parker  County,  stated  that  in 
1884,  he  brought  40  bulls  from  Missouri  to  a  ranch  in  Palo  Pinto  County; 
that  20  of  these  contracted  Southern  fever  and  died.  He  also  stated 
that  Southern  cattle  do  not  infect  the  natives  on  his  ranch  in  Stonewall 
and  Fisher  Counties. 

Mr.  J.  M.  Dawsoir,  of  San  Angelo,  Tom  Green  County,  stated  that  in 
1879  a  herd  in  Motley  County  was  infected  by  about  900  cattle,  which 
came  from  San  Saba  and  adjoining  counties,  and  that  500  died  from 
this  infection.  Mr.  Dawson  now  has  a  ranch  in  Tom  Green  County,  and 
he  finds  that  Southern  cattle  will  infect  his  native  cattle.  The  ranch 
is  situated  on  the  Pecos  Biver,  13  miles  northeast  of  Fort  Stockton. 
In  the  spring  of  1884  he  took  120  bulls  from  Missouri  to  his  ranch  in 
Tom  Green  County,  and  that  none  of  these  died  from  Southern  fever 
until  some  Southern  cattle  passed  through  the  ranch  and  infected 
them. 

Mr.  Creswell,  of  Dodge  City,  Ford  County,  Kansas,  states  that  a  herd 
of  300  cattle  in  OchiUree  County,  Texas,  was  infected  in  the  summer  of 
1884  by  a  herd  of  1,200  animals  from  Taylor  County,  Texas,  which 
passed  over  the  range.  A  hundred  of  these  cattle  died  as  a  conseqaence 
of  this  infection.  Another  company  in  the  neutral  strip  lost  40<i  ont 
of  1,000  cattle  by  infection  from  this  same  herd,  which  came  from  Tay- 
lor County.  Some  of  the  ranchmen  in  the  Pan-handle  stated  that  they 
believed  no  Texas  cattle  would  cause  infection  which  came  from  west  of 
the  one  hundredth  meridian  and  north  of  the  Texas  Pacific  Railroad. 

Mr.  Towers,  of  Dodge  City,  Ford  County^  Kansas,  stated  that  a  herd 
of  450  cattle  on  a  range  in  the  neutral  strip  was  infected  in  1881  by  a 
herd  of  cattle  driven  up  from  Lampasas  County,  and  100  of  the  herd 
died  from  Southern  fever. 

Mr  H.  T.  Oroome)  ot  1&.o\>%e^<^^^^x.^^\».\j^t}Lat  the  ranch  occapied 
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by  bis  company  was  located  in  Roberts,  Gray,  Oanson,  and  Hntchinson 
Cunnties.  A  portion  of  the  herd  was  infected  by  a  herd  of  cattle  in 
1884,  driven  from  near  Colorado  City,  Tex.  As  a  result  of  this  infec- 
tion 65  of  the  cattle  died. 

Mr.  G.  A.  Brown,  of  Wichita  Falls,  had  40  cattle  in  Donley  County 
which  were  exposed  to  200  that  came  from  Williamson  County.  Twenty 
of  these  contracted  Southern  fever  and  died. 

Mr.  J.  W.  tiacra,  of  Gainesville,  Cook  Couuty,  stated  that  his  ranch 
wa8  located  in  Donley  and  Armstrong  Counties ;  that  in  the  summer  of 
1884  he  took  two  herds  from  the  Concho  and  Colorado  Rivers,  in  Tom 
Green  and  Concho  Counties,  to  his  ranch,  and  that  they  caused  no  in 
fection.  Be  also  stated  that  he  took  500  animals  in  June,  1882,  from 
Clay  County  to  his  ranch,  and  no  disease  was  produced  by  them. 

It  was  stated  that  Messrs.  Guuter  &  Munson,  of  Sherman,  brought 
during  the  years  1879  to  1882  300  fine  bulls  from  Northern  States  to 
Grayson  County,  and  that  they  lost  more  than  half  of  them  from  South- 
ern fever. 

Mr.  S.  Dyer,  of  Briscoe  County,  near  Paloduro,  lost  100  Hereford  cat- 
tle in  1884  by  infection  from  a  herd  from  Southern  Texas. 

Mr.  W.  Dyer,  of  Hall  County,  near  Paloduro,  lost  300  cattle  in  1880 
from  the  same  cause. 

Mr.  W.  0.  Harris,  of  San  Angelo,  Tom  Green  County,  has  a  ranch  15 
miles  west  of  San  Angelo.  In  the  winter  of  1883  Mr.  Harris  brought  30 
bulls  to  his  ranch  and  these  did  well  until  he  put  a  herd  from  Frio 
County  upon  the  same  ranch ;  as  a  consequence  of  this  they  contracted 
Southern  fever  and  15  died,  bat  none  of  the  natives  raised  in  Tom  Green 
County  died  from  this  infection.  Mr.  Harris  and  Mr.  Peacock  both  stated 
that  it  was  perfectly  safe  to  bring  cattle  from  the  Northern  and  Eastern 
States  to  Tom  Green  County,  provided  they  were  not  allowed  to  come 
in  contact  with  a  ranch  infected  by  cattle  from  the  southern  part  of  the 
State. 

Colonel  Young,  of  Fort  Worth,  stated  that  of  100  line  bulls  taken  to  his 
ranch  in  Garza  County  at  various  times  in  recent  years  he  has  only  15 
or  20  left,  and  that  tbe  majority  of  these  have  died  from  Southern  lever. 

Mr.  T,  Odham,  of  Wichita  Falls,  has  a  ranch  in  Gray  and  Wheeler 
Counties.  A  part  of  his  herd  in  the  summer  of  1884  strayed  on  a  trail 
that  was  infected  by  cattle  from  the  country  around  Fort  Worth  and 
west  of  it.    Forty  animals  died  from  this  infection. 

As  the  information  given  above  was  not  considered  sufficient  upon 
which  to  base  even  a  preliminary  line  locating  the  extreme  boundary  of 
the  permanently  infected  district,  the  following  circular  was  issued  in 
April,  1885 : 

DxPARTMEin'  OF  AORICULTUIlBy 

Burba  D  of  Animal  Imdustrt, 
WoBhingUm,  J).  0.,  April  18, 1885. 
Itnportant  to  Texas  oattl&^npnen : 

My  attention  haa  recently  bean  directed  to  the  foot  that  Tarions  States  and  Terri- 
tories have  prohibited  tbe  mtrod  notion  of  Texas  cattle,  becanae  of  tbe  alle^&d  danger 
that  the^  will  commnnicate  a  fatal  diBcase  to  tbe  qLative  cattle  of  such  States  and 
Territories.  Sncb  probtbition  is  very  detrimental  to  tbe  cattle  indastty  of  tbe  whole 
State  of  Texas,  and  I  am  informed  by  tbe  Chief  of  Bureau  of  Animal  Indnstxy  and  by 
many  others  acquainted  with  tbe  subject  that  tbe  cattle  from  a  considerable  part  of 
this  Slate  do  not  oommonicate  snob  disease  and  are  not  sources  of  danger  to  tbe  cattle 
of  other  States. 

Therefore  to  aecnra  reliable  and  abundant  information  as  to  fhe  limits  of  that  part 
of  Texas  frcmi  which  cattle  may  be  safely  taken  to  other  States  without  restrictions.  I 
hereby  request  the  cattlemen^  of  tbe  following-named  counties  to  s^d  anaweza  to  tiie 
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qaestioDS  hereto  appeDded,  dlrectod  to  the  Boreaa  of  Animal  Indtutry,  Department  tf 
Agricaltnre,  \Vaftbiii;;toD,  D.  C. 

Connttea  of  Archer,  Bandera,  Baylor,  Brown,  Callahan,  Clay,  Coleman,  ComaDche, 
Concho.  Cooke,  Cottle,  Crocket,  Denton,  Eastland,  Edwarda,  Erath,  Fiafaer,  Gillespie, 
Greer,  Hamilton,  Hardeman,  Ha^tkell,  Hood,  Jack,  Jonee,  Kent,  Kerr,  Kimble,  Kin- 
ney, King,  Knox,  Lampaaaa,  Llauo,  McCaUoch,  Maaon,  Maverick,  Menard,  Mitchell, 
Montagne,  Nolan,  Palo  Pinto,  Parker,  Pecos,  Rnnnels,  6an  8aba,  Scarry,  Shackelford, 
Somervell,  Stephens,  8touewa11,  Tarrant,  Taylor,  Throckmorton,  Tom  Green,  Uvalde, 
Wichita,  Wilbarger,  Wise,  Yonng. 

1.  Have  yon  purchased  any  balls  or  other  cattle,  or  do  yoa  know  of  any  that  have 
been  broaffht  from  north  of  the  sooth  line  of  Kansas  to  your  vicinity  or  to  any  part 
of  any  of  tue  connties  named  above  f  If  so,  state  the  number,  the  location  as  near  aa 
possible  to  which  they  were  taken,  and  the  number,  if  any,  which  died  of  acclimati- 
zation fever. 

2.  Do  yoa  know  of  any  cases  in  which  cattle  from  the  eastern  coanties  of  Texu 
have  been  taken  to  the  counties  named  above  in  the  sprint^  or  summer  months  and 
allowed  to  pasture  on  the  same  ranges  with  the  cattle  native  to  those  conntiesf  If 
so,  state  if  any  disease  occurred  among  the  native  cattle,  and  give  symptoms  and  nam- 
hers  affected  as  Car  as  possible. 

If  the  cattlemen  of  the  district  referred  to  unite  in  sendini;  this  information  at  once 
it  is  hoped  that  it  will  be  possible  to  secure  moditicatious  of  the  restrictions  now  placed 
niK>n  the  Texas  cattle  trade  to  such  an  exteut  as  to  bring  great  relief. 
Very  respectfully, 

NORMAN  J.  COLMAN, 
CammtMianer  of  AgricuUvrt. 

In  reply  to  this  circular  the  following  letters  were  received : 

▲RCBSR  COUNTY. 

Mr,  E.  B.  Harrold. — I  purchased  and  brought  into  this  county  42  bulls  from  De  Witt 
County,  Illinois.    Three  of  these  animals  died. 

E,  F,  4"  ^^'  S,  Ikard, — W^e  purchased  30  bulls  in  Iowa  and  brought  them  into  this 
(Archer)  county.    One  of  them  died  of  acclimatisation  fever. 

ABA27SA6  COUin'Y. 

Mr.  T,  B.  MoCampbellf  Eookford. — In  the  fall  of  1878 1  shipped  from  Missouri  one  ca^ 
load  of  Durham  cattle,  about  24  head.  Lost  by  acclimatiou  4  head.  Two  years  aeo 
last  fall  I  brought  from  Lafayette,  lud.,  three  car-loads  (72  bead)  of  Hereford  cattte, 
40  of  which  I  kept  on  my  own  rauch.  I  lost  2  by  acclimation  fover,  and  2  of  braises 
received  ou  the  journey  out.  Our  cattle  are  not  affected  by  Eastern  or  Northern  im- 
portations so  far  as  my  experience  leads. 

Mr,  Thonuu  M.  Colman^  Rookport, — I  do  not  reside  in  any  of  the  counties  mentioned 
in  your  circular,  **  ImpoHant  to  Texas  cattlemen,''  but  as  you  have  sent  me  one  I  sap- 
pose  yon  want  information  from  this  section.  In  reply,  I  have  to  say  that  agreater 
or  less  number  of  cattle  have  been  imported  to  this  section  every  year  since  18/4  from 
north  of  the  southern  line  of  Kansas,  mostly  from  Kentucky,  and  that  about  85  per 
oent.  have  died  of  acclimating  fever. 

I  know  of  hundreds  of  instances  in  which  cattle  have  been  brought  to  this  section 
from  Eastern  Texas  and  Louisiana,  resulting  in  no  disease  to  the  Imported  or  natlTd 
cattle. 

In  addition  to  your  interrogatories  I  will  add  that  I  have  known  cattle  bred  and 
bom  here,  isolated  from  the  range  and  large  pastures,  that,  when  sent  out  to  large 
pastures,  were  affected  as  imported  cattle,  and  as  large  a  per  cent.  die.  Otherwise 
contagious  disease  is  unknown  among  our  native  range  cattio. 

BANDERA  couamr. 

Meitrs,  H,  H,  Carmickael  4"  Co,,  Bandera, — Messrs.  Jamea  B.  HcElroy,  of  Washiot- 
ton,  Washington  County,  Pennsylvania,  Andrew  Manaileld  and  James  C.  Davenpoiif 
of  this  (Bandera)  county,  purchased  5  head  of  fine  Durham  cattle  (2  cows  and  3  bolM 
in  the  month  of  August,  1882,  iu  Wanhiugton  Couoty,  Pennsylvania,  and  bronght 
them  to  this  place.  They  were  turned  out  upon  the  range  with  our  native  cattle.  AU 
have  lived  and  done  well;  the  cows  have  brought  calves  every  year  si  uce  their  anlral 
here:  the  bulls  have  serveil  about  the  same  number  of  cows  as  are  usually  serredbj 
our  Texas  bulls. 

There  are  other  stock-raisers  residin;;  in  this  county  who  have  fine  cattle  that  vers 
brought  from  north  of  Kansas — 3  m^S!^  1^ .  ^1.  Robs  and  Albert  Ma  veriok.    They  did  not 
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bring  them  from  tho  NQrth;  the/  were  pnrohMed  by  them  after  haying  been  bronght 
tb  rough  to  San  Antonio.  All  of  the  aforementioned  cattle  have  done  well  on  the 
range,  and  hare  had  no  ^ymptoma  of  ferer  or  dlaeaae  of  any  kind  whateoeyer. 

Mr,  Henry  T«T«Ily  8<m  i^aloalo.— Referring  to  Tonr  oironlar  of  April  18,  which  ap- 
pears in  the  AMootated  Frees  dispatch^e  of  day  before  yesterday,  I  beg  respectfully 
to  submit  for  your  Information  the  result  of  my  personal  experience  of  five  years  of 
importation  and  dealing  in  cattle  in  Texas. 

I  have  purchased  yearly  in  Ohio  and  Miohigan,  blooded  cattle,  registered  herd-book 
stock,  and  had  the  same  shipped  to  my  ranob  near  this  oityi  and  have  given  especial 
atteutiun  to  the  so-called  *' Texas''  cattle  fever. 

In  shipping  my  fine  stock  I  have  had  stalls  made  in  the  car,  had  a  careful  man  in 
charge,  provided  barrels  of  water  and  an  abundance  of  feed  to  last  throuj^h  the 
journey.  The  stock  has  not  been  allowed  to  be  taken  from  the  cars  from  place  of 
shipment  until  their  arrival  in  thii  city.  On  their  arrival  here  they  have  been  as 
carefully  attended  to  as  possible,  no  labor  or  expense  being  spared  to  save  them.  With 
all  this  care  1  have  been  able  to  reduce  the  loss  to  less  than  any  other  person  in  the 
bnsiness  of  whose  experience  I  know.    My  loss  has  averaged  about  UO  per  cent. 

All  stock  imported  have  an  acclimating  fever,  horses  as  Well  as  cattle,  but  the  per- 
centage of  loss  in  shipping  horses  from  the  North  is  only  about  5  per  cent. 

PoBi  wunrtenu  made  on  the  dead  animals  (cattle)  of  my  importation  show  great 
diversity  in  the  character  of  the  disease.  With  some  the  manifold  is  thoroughly  im- 
pacted with  nearly  dry,  undigested  food.  Others  show  all  the  indications  of  death  by 
pneumonia,  with  a  slight  adherence  of  the  lungs  to  the  pleura.  With  others  the  only 
CTidenoe  of  disease  is  m  the  spleen  and  kidneys.  One  animal,  after  apparently  recov- 
ering from  the  disease,  died  of  ffauffrene— dry  rot,  as  it  were— retaining  its  appetite 
aft«r  its  ears  had  fallen  ofif,  and  wnen  its  feet  were  almost  ready  to  &11  off.  One, 
where  the  post  mortem  showed  both  lungs  and  spleen  aiTected,  seemed  to  have  lost  all 
its  blood — ^arteries  and  veins  free  of  blood  and  less  than  half  a  pint  of  coagulated  blood 
in  the  heart. 

These  animals  were  kept  in  the  same  stable  and  sheds  with  native  stock  and  with 
animals  saved  from  previous  importations,  drank  at  the  same  watering  place,  and 
took  their  exercise  in  the  same  lot.  No  native  or  previously  acolimatedanimai  has 
ever  contracted  disease  from  such  contact  with  the  affocted. 

I  have  no  personal  interest  in  the  driying  of  native  Texas  cattle  to  Northern  markets, 
bat  I  bep;  respectfully  to  say  that  your  list  of  counties  given  should  have  included,  in 
my  opinion,  Zavala,  rMo,  Medina,  Atascosa,  Karnes,  Wilson,  Bexar,  Kendall,  Blanco, 
Bamet,  Travis,  Hays,  Comal,  Qoodalupe,  Gkinsales,  De  Witt,  Lavaca,  Fayette,  Oold- 
well,  and  Bastrop.  The  occasion  of  all  the  trouble,  in  my  opinion,  arises  from  ship- 
ping cattle  raised  on  the  lowlands  of  the  coast,  having  very  soft  hoofs,  to  each  points 
as  Wichita  Fails,  and  then  starting  them  on  a  dry,  hard  trail  over  fUut,  gravel,  and 
limestone  rooks.  8uch  animals  become  feverish  iu  their  feet  and  legs,  and  their  move- 
ment over  the  trail  leaves  the  genns  or  poison  of  a  fever  on  the  ^ass  from  which  the 
Northern  herds  are  poisoned.  I  do  not  believe  that  our  occlimatiug  fever  arises  from 
the  same  cause. 

Cattle  raised  on  the  dry,  hard  soil  and  limestone  ridges  in  the  additional  counties 
named  should  not  be  quarantined  against.  This  stock  ts  as  sound  and  healthy  here 
and  can  be  driven  North  in  as  good  condition,  as  any  other  cattle  can  be.  They  should 
not  be  classified  with  the  stock  raised  on  the  low  marsh  lands  near  the  coast.  And 
even  those,  if  driven  slowly  from  their  breeding-ground,  instead  of  shipping  to  Red 
River  by  rail,  can  be  taken  to  the  Northern  ranges  without  danger  of  communicating 
disease^  as  the  long  drive  before  crossing  Red  River  would  tend  to  put  them  on  a 
healthier  footing. 

Meeeri,  J.  0.  f  T.  Deweea,  San  AnUmio, — Our  ranch  is  situated  in  Wilson,  Karnes, 
and  Atascosa  Counties.  We  porchosed  3  bulls  in  the  vear  lb76 ;  shipped  tbcra  from 
Kentucky  and  turned  them  in  with  our  Texas  cattle.  iNone  of  them  died  from  fover ; 
they  lived  and  did  well  for  several  yeaFS. 

Wo  have  handled  a  great  many  cattle  from  different  parts  of  Texas  and  other  States. 
We  have  brought  cattle  from  Louisiana,  Mississippi,  Mexico,  and  from  the  coast  of 
Texas  to  the  eastern  line,  and  from  several  counties  northwest,  and  mixed  them  with 
our  cattle  on  our  ranch,  and  have  never  known  of  any  disease  to  trouble  thom.  We 
have  never  had  snob  a  disease  as  Texas  or  splenic  fever.  We  have  never  lost  any 
cattle  except  from  black -log  or  starvation.  Our  opinion  is  that  the  Texas  fever  is  un- 
known in  our  native  Texas  cattle,  and  we  do  not  oelieve  they  are  capable  of  impiut- 
ing  a  disease  they  do  not  have. 

Mr,  H,  E,  Bammrd,  San  Antonio, — ^I  am  not  weU  acquainted  with  all  or  any  con- 
siderable portion  of  the  counties  named  in  yonr  circular.  I  am  well  acquaiuWd^\i<v^- 
mfvtf  with  all  Southwest  Texasy  including  with  many  QiOi«ca,^«a!\»cAi^^«xA3L^^^^Ss^^ 
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La  Salle,  Dimmit,  MaTeriok,  Zavala,  Medina,  IlTalda^  KinneT,  Kezr,  Kmble,  Llano, 
^tason,  Menaid,  Croohet,  Peoos,  Presidio,  Tom  Green,  Conono,  Blanco,  Hay  a.  iinti 
Comal.  I  have  known  seTeral  parties  who  have  pnrchased  thorooj^blireal  IciM?*  m 
K.-timas,  Illinois,  Missonri,  Kentucky,  and  Iowa,  and  shipped  them  into  tbcM*  omi!.i:-s 
with  variod  experience.  Sometimes  nearly  allhavedied,  sometimes  nnue  :  r;eiMr:i  .. 
til  vie  lia-s  been  a  small  Itss.  The  less  in  former  years  has  been  mnch  larger  tii.ui  -< 
l.-ifov  yv:irH.  When  a  loss  is  snstained  now  the  general  opinion  is  that  it  is  the  ivmi  : 
of  \y\d  management  very  largely.  Onr  own  experience  has  been  that  of  snccess;  .iio! 
nn-  own  opinion  is  that  with  proper  care  shipments  of  tills  kind  may  be  made  liin 
a:i  V  one  of  the  connties  I  have  named  with  reasonable  secnrity. 

I  have  known  but  three  instances  in  as  many  years  of  my  own  knowledge  of  tbt 
shipment  of  cattle  from  eastern  connties  of  Texas  into  the  counties  I  have  na:!ie«(. 
altbottgh  no  doubt  many  more  have  been  made.  From  those  within  my  iuimetliaii' 
knowledge  no  harm  was  done  to  native  cattle,  and  great  benellt  was  apparent  to  tht 
Kaoteiii  cattle. 

We  drove  4,000  from  Northern  Texas  (the  extreme  northern  portion  of  Texas)  to 
onr  ranch  in  Uvalde  County,  and  neither  those  driven  there  nor  the  natives  were  in 
anywise  injuriously  affected. 

This  section  of  conntry  which  I  have  named  has  an  altitude  of  from  700  to  S,000 
feet  above  the  level  of  the  sea,  and  is  by  me  considered  the  healthiest  portion  of  the 
United  States  for  both  mSn  and  beast. 

There  has  not,  to  my  knowledge,  been  any  disease  among  the  cattle  in  this  sedtion 
during  my  acquaintance  with  it,  which  has  extended  over  about  four  years.  I  for- 
merly resided  at  Saint  Joseph,  Mo. 

Many  cattle  have  been  purchased  from  this  section  this  year  for  Colorado,  and  those 
bnyers  have  nearly  all  told  me  that  there  is  no  danger  from  cattle  driven  over  the 
trail  from  this  section. 

There  seems  to  be  an  almost  anirenal  belief  that  there  would  be  danger  from  eat- 
ile  which  had  been  shipped. 

I  am  of  the  opinion  tnat  the  oountiea  I  have  named  produce  entirely  healthy  eattis, 
•nd  quarantine  against  them  Is  nnjnst  and  unnecessary. 

Dr,  George  B.^okneUm^  San  Antonio, — Onr  secretary  has  handed  me  one  of  your 
eirculars. 

'*  Have  voi^  pnrchased  any  bulls  or  other  cattle  f" 

Tes ;  16  head  of  bulls  and  heifers  of  T.  E.  Miller,  of  fllinois.  They  were  HexcfonU, 
and  arrived  here  February  28, 1685.  They  were  shipped  in  box-cars,  and  were  not  on- 
loaded  on  the  way.  They  began  to  sicken  April  20.  Five  died  from  fardiebound  or 
congestion  of  the  manifold.  All  were  sick,  some  very  low.  Eleven  are  now  well  and 
quite  &t.    They  were  taken  to  my  home  farm,  8  miles  out  from  San  Antonio. 

In  answer  to  yonr  second  question  I  wonld  say  that  Mark  Pruit,  of  Uvalde  Cotmtj, 
Texas,  drove  400  head  of  stock  cattle  from  near  Houston  to  his  ranch  in  Uvalde  two 
yean  ago.  I  inspected  them  last  spring  (to  learn  how  such  cattle  do  hero)  and  found 
they  hiM  do  fever,  and  had  given  no  disease  to  the  native  stock. 

Cattle  grow  larger  and  improve  greatlv  by  the  change  from  Eastern  to  Westen 
Texas.  The  above  stock  did  so  most  decidedly.  His  ranch  stock  and  mine  intermin- 
gle fbeely. 

BRAZOS  coxnnr. 

J7.  B,  Stoddard,  Bryan.^1  have  driven  and  shipped  3,000  to  4,000  head  of  cattle 
each  year,  for  the  past  eight  years,  from  this  connty  to  Caldwell,  Kans.,  and  Fori 
Dodge.  No  complaint  ever  reached  me  as  to  the  cattle  being  diseased,  or  comiaaai' 
eating  disease  to  other  cattle. 

BUENET  COUNTT. 

A.  R,  Jokneon^  Burnet. — Noticing  yonr  published  address  to  the  oitizena  of  many 
connties  in  Texas,  1  take  the  libertv  of  answering  for  Burnet  Connty,  although  it  it 
not  imcluded  in  yonr  request.  We  have  an  elevation  of  abont  1,500  fset  above  sea- 
level,  with  a  broken  and  monntainons  surface,  and  numerous  streams  of  poie  water. 
I  am  confident  that  it  is  as  healthfol  for  man  and  beast  aa  any  other  point  in  the  United 
States. 

In  answer  to  vonr  inquiries  I  will  say  that  I  hare  a  number  of  Durham  cattle  on  mj 
ranch,  some  of  them  thoroughbred  registered  stock,  and  none  of  them  have  ever  shovn 
any  signs  of  disease.  I  have  driven  cattle  North  myself,  and  have  conversed  with  orei 
twenty-five  responsible  persons  who  have  driven  herds  from  this  oonjity  North,  ud 
not  one  of  them  have  ever  known  of  any  disease  emanating  from  their  cattle.  And 
there  never  has  been  an  instance  where  oomplaint  haa  been  made  against  onr  cstl]& 

CLLY  COUBTT. 

Mr,  W,  S.  Ihariy  HewrieHo.— Iironid  say  that  I  have  been  buying  oattle  froo  Iowa 
lUinfOB,  and  MiaBonn  fot  to?«n2L'9««n.  '  b^MroiXi^^Xkitan  ago  I  bon^^t  10  EmM 
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bulla  from  Mr.  Miller,  Beeoher,  is  minoUi;  7  died,  bat  I  think  thia  was  oaased  by 
driving  throngh.  It  might  haye  been  the  resalt  of  fever.  In  1874  I  brought  10  Dnr- 
hama  from  Kentucky;  loet  none;  in  1883  I  bronght  2  Hereford  balla  from  Missoun 
And  9  Dmrhama.  and  lost  none:  in  1864, 1  boaght  26  Hereford  bulls  from  Low  Uastings, 
of  Iowa,  and  2  half  Highland  8cotoh|  none  of  which  died  during  thia  winter.  I  dou't 
beliere  there  ia  any  danger  here. 

OOTigMAN  OOUMTX. 

Mr,  B.  E.  OveraOf  OdImmh.— Keferring  to  your  circular  of  18th  of  April,  I  have  to 
»ay  that  in  January,  1884,  I  bought  of  agent  of  Mesera.  A.  A.  Crane  dt  Co.,  H^ry 
County,  Illinoia,  25  croea-bred  Hereford  and  Durham  bulla.  They  were  immediately 
tranaported  to  my  ranch  in  thia  county;  they  arrived  about  the  20th  of  the  month; 
were  turned  into  feed-pena  with  native  bulla  and  other  eattle,  fed  on  milled  hay  and 
sorghum  (sugar-cane)  untU  the  Ist  of  April,  when  they  were  turned  loose  in  pasture 
of  g5,000  acres,  with  nearly  3,000  head  of  cattle.  Up  to  the  time  of  turning  them 
loose  I  saw  them  two  or  three  times  each  day.  I  am  confident  I  never  saw  a  healthier 
or  more  thrift t  bunch  of  cattle.  Several  months  after  this  my  hands  reported  two  of 
them  dead,  dn  inspecting  them  one  waa  found  to  have  been  gored  bv  a  bull ;  the 
other  was  so  decomposed  Uiat  I  could  not  make  a  critical  examination  of  him  These 
are  all  the  losses  I  met  with  during  the  season.  If  any  of  these  cattle  were  affected 
with  Texas  or  splenic  fever  thev  all  reoovered,  aa  we  found  none  other  than  above  de- 
scribed dead,  and  saw  none  sick. 

I  have  purchased  several  hundred  head  of  cattle  in  Arkansas,  on  paralle]  with  Little 
Rock,  and  trauMported  them  to  my  ranch  for  breeding  cattlsj  and  aaya  never  known 
*  case  of  Texas  fever  among  them. 

Mr.  8.  O.  Cotton,  CoUnutm.^Aa  a  cattleman  of  Coleman  Connty,  Tezaa,  I  aak  leaya 
to  respond  to  your  ciroolar  of  19th  ultimo :  * 

(1)1  have  not  brought  any  bulls  or  other  cattle  from  north  of  south  line  of  Kansas, 
but  several  cattlemen  of  thia  county  have  bought  such  Northern  bulls,  the  number  I 
don't  know.  I  have  repeatedly  made  inquiries  of  the  purohasef^  of  such  bulla  aa  to 
the  effect  of  the  climate  upon  them,  and  I  have  never  heard  of  one  dying  from  ao- 
olimatication  fever. 

(2)  Yes;  I  brought  over  700  head  of  cattle  from  near  the  Gulf  eoast  of  Southeast 
Texas  to  this  county  in  June,  18d2.  These  were  pastured  along  with  the  native  cattle 
here,  and  not  one  of  the  latter  ever  died  as  the  resiUt  of  this  contact,  so  far  aa  I  know, 
and  no  disease  of  any  kind  occurred  to  any  of  the  cattle. 

Many  thousands  of  cattle  are  driven  throngh  this  county  annually  ftom  Southern 
and  Southwestern  Texaa,  and  I  have  nerer  hSud  of  any  diseaae  resulting  therefrom 
to  the  cattle  of  this  county. 

I  am  authorised  by  my  neighbor,  Mr.  Andrew  Young,  an  extenaive  cattle-owner  of 
many  vears'  experience  in  this  county,  to  make  the  foregoing  zesponses  to  your  cir- 
•ular  ror  him  also. 

We  do  not  believe  that  cattle  from  this  section  have  ever  caused  disease  to  Northern 
oattle,  and  we  consider  the  Kansas  quarantine  a  great  and  unnecessaiy  hardship  upon 
na.    we  trust  ycia  will  be  able  to  grant  us  reliel 

ooxxizfaswoKiH  couirxT. 

Mr,  «r.  John  DrmPt  Norik  EJm  Creek. — ^I  have  during  the  last  nine  years  been  engaged 
in  the  business  of  cattle  ranching  on  the  open  prairie  and  in  inclosed  pastures  in  South- 
western Kansas,  the  Indian  Territory  (that  portion  Just  east  of  the  one  hundredth 
meridian  and  north  of  the  thirty-sixth  parallel),  and  that  portion  of  Texas  as  indi- 
cated by  the  beadinff  of  this  letter,  which  lies  just  west  of  the  one  hundredth  meridian, 
witli  the  thirty^xtti  parallel  running  right  through  the  center  of  one  pasture.  This 
experience,  and  it  is  one  that  has  been  dearly  purcnased,  has  proven  to  me  that  there 
is  danger  from  the  Spanish  fever  with  cattle  coming  from  that  portion  of  our  State, 
say  south  of  the  thirty-third  paralleL  Under  no  circumstances  would  I  permit  any 
cattle  from  a  region  south  of  the  above  line  to  get  near  enough,  or  into,  my  pastim:, 
so  that  there  would  be  a  liability  of  any  of  my  cattle  grazing  or  watering  where  t  bey 
had  been,  until  at  least  alter  a  firost. 

We  buy  every  year  some  Southern  cattle,  but  we  always  hold  them  out,  under  close 
herd,  until  after  first  frost. 

OOOKS  COUKTT. 

Mr  J,  Q,  WWurepoon,  €M»etville,—Jn  answer  to  the  first  question  asked  by  yon  in 
your  communication  through  the  papers,  I  will  say  that  we  bought  and  put  on  our 
ranch  in  Hardeman  County  73  Hereford  and  Shortnom  bulls  this  spring.  We  were 
enooaraged  to  do  thia  from  the  fact  that  our  notghboring  ranchmen,  Forsyth  Cattle 
Company,  hiiifo  k«H&  IrojrliiC  Mto  from  the  same  partial  wa  bou^^t  frMa.^\2bA^\»^» 
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of  IliiDoifl  fiir  tvo  or  iSirM  yean,  and  tiiey  hmw  loift  Twy  inr,  if  aaj,  from  Texas  or 
a^xhttjmTizatioii  Cerer.  Then  kavv  been  oo  eatUe  tmnmd  in  oar  range  from  Scmtlirni 
or  6oQ  tL  wcsoUfrD  Texaa,  ao  wt  eaimot  anaver  /our  aeeond  qocotkio,  b«t  wilJ  aay  that  v« 
lf>«t  ratUe  in  if^  from  ^riring  od  tJbe  tJmil  behind  8ontbeni cattia,  and  from  cootjci 
wtth  ihKTiL,  w^itb  the  dineaaa  kiiovn  aa  Taxaa  feror.  During  laat  aomaon  onr  oeigh- 
>xfn  ID  Cot  lie  CuootT  loat  cattie  in  tb«  saiue  war,  and  fiv  thia  reaaon  wc  vould  be 
afraid  to  tarn  NuQtbem  or  extreme  SoDthwewt^^fn  cattle  among  oars  on  the  range. 
J  J  'fxever,  we  l^liere  iLat  no  cait  Je  niacMl  or  held  one  jear  north  of  the  Texas  Pacific  or 
^f*ii  of  the  Houston  and  Texaa  Centra]  RailnMbd  are  liable  to  eire  the  diaeaw  kaowu 
a«  Texaa  fever  to  oor  eat:le  (in  Pan-handle;,  or  to  cattle  ia  Sbe  State  of  Kansas,  or 
Hi  aAj  of  the  Korthveatem  terntoriea. 

Mr.  J.  M.  Umdtef,  Gmiue$r\lU.^On  tTirrn  nnfaafnnaThiTn  ahipped  blooded  bulb  tod 
htiiffn  from  Minaoori  and  lllmoia  to  thia  eoont?  (Cooke)  and  loat  none  of  them.  In 
the  fall  of  l90  I  brought  in  fron  Tenneaaee  40  bead  of  Sfaorthoma.  I  loat  6  of  theae 
in  the  amnmer  of  l<:$e3.  In  the  fall  of  18(S  1  broogbt  ia  30  head  from  tbe  aame  place 
and  l<jst  6  of  them  in  the  aommar  of  ItfM.  I  bava  knovn  of  ajpeat  many  oattle  that 
were  driTon  and  ahipped  from  aaatem  oonntiea  in  Texaa  to  Cooke  and  aarrooDding 
eonntiea,  or  Into  the  Indian  Territory.    I  haTe  Icnovn  natiTe  cattle  in  theae  coantiei 


affected  by  raaaon  of  theae  Eaaterajfexaa  cattlebeing  graaed  and  ranged  with  then. 
WUksnpoomj 


Mr.  8.  Irilihan^paoa,  Golaa»ri/l«.^Wa  ranch  in  Hardeman  Coanty.  In  anawer  to  roar 
lint  qoeation^  I  will  aay  that  wa  boof  ht  75  Herefoid  bulla  from  Ur.  Gregory,  of  the 
firm  of  Gregory,  Cooley  A  Co.,  of  Chicago,  lire-atoek  eommiasion  firm.  Ine  boUs 
were  bred  b>-  Mr.  O.  on  his  farm  near  Chicago ;  were  ahipped  to  thia  coanty  (Cooke)  in 
Deeember.  and  earned  from  here  to  the  ranch  in  April  iMk  None  of  them  bare  died 
ao  far.  Onr  oeighbore  hAra  been  buying  blooded  balls  from  the  Eaatam  8talea»  prin- 
cipaUy  from  lllinoia,  Mlaeoori^  Kentncky,  and  T«nneaaeiL  and  have  hjul  good  lack  with 
them.  UowaTer,  I  wiah  to  aay  thjit  I  do  not  beliere  that  aeclimatisation  ferer  hat 
anything  to  do  wfth  it,  or  ia  in  any  way  connected  with  Texaa  or  aplenio  fbror.  Any 
cattle  transferred  from  one  ooanry  to  another,  and  more  particular Iv  frtim  a  noiihem 
to  a  oonthem  ooont^rv  Are  liable  to  die  with  acclimatization  ferer,  while  no  cattle  were 
erer  known  to  die  gi  Texaa  or  splenic  ferer  onleaa  they  have  come  in  contact  with 
Boathem  or  ooaat  cattle,  or  have  oeen  dri  y^n  acroas  or  on  the  trail  with  them.  We 
hare  never  known  cattle  from  oar  coon  try  (Northwest  Texaa)  to  give  Texaa  ferer. 
Hare  nerer  had  Bonthem  cattle  thrown  with  oars  on  the  range,  bat  haTe  had  cattle 
to  die  from  contact  with  Southern  herds  on  the  trail.  We  taink  the  Texaa  Paeifts 
Kailroad  a  aafe  line  from  which  cattle  can  be  carried  North  wlthoat  danger  of  impart- 
ing ferer. 

ifr.  J.  B.  8te90n$,  GalaetHZZe.— No  danger  of  cattia  driren  ftom  north  of  Texaa  Pacifis 
Eailroad,  and  weat  of  Miaaoari,  Kanaaa  and  Xazaa  Railroad  giying  Norlham  oattto 
Texaa  ioTer. 

DOiiLBT  oomnrr. 

Mr.  Jmmm  H.  Park$f  Clarendou.^Jn  reply  to  yotir  oiroalar  letter,  I  will  atato  that 
thia  county  ia  in  the  Kanaaa  quarantine  grounds,  which  extends  in  thia  vicinity  to  aa 
altitude  of  about  2,000  feet  or  higher,  iumost  i^l  the  cattle  In  this  quarantine  groond, 
i  «.,  bounded  on  the  east  by  tbe  one  hundredth  meridian  and  south  by  latitude  34 
are  Jnst  like  KauRas  cattle,  subject  to  the  contegion  of  splenic  or  Texaa  ferer,  and 
many  die  from  croMsing  and  feeding  on  the  trail  UMd  by  coast  and  Middle  Texas  cat- 
tle, I  ust  aa  Kansaa  cattle  do. 

I  hare  talked  with  Mr.  Charles  Goodnight,  one  of  the  best  posted  cattlemen  of  the 
Pan-handle  of  Texas,  and  he  thinks  the  cattle  native  of  Andrew,  Baylor,  CallahsD, 
Cottle,  Finber,  Greer,  Hardeman,  Haskell,  Howard,  Jonea,  Kent,  King,  Knox,  Martin, 
rl*!?r- i!:.??l*J^'J*°°"7!  Shackelford,  Stonewi^l.  Throckmorton,  Taylor,   and  Wil- 

DOt 


,  ,,      , thirty  «lav»' quarantine  of  all  cattle  fruiD 

a  lower  altitude  than  about  1,000  feet  abovo  sea-level* 

Mr.  Goofluitfht  further  states  that,  from  i>ractical  experience  on  the  trail  with  cut- 
tle tliat  wore  known  to  transmit  the  tever,  there  Is  no  danger  to  Colorado  or  Western 


to  drive  about  350  mile 

ERATH  OOIWTT, 


*l  •???  -4.  JJVsy,  SUphenviUe.—ln  answer  to  your  communication  of  April  25, 1  will 
UJ.i  ^  *  "•^^  brought  and  known  of  being  brought  to  this  county  09  head  of  Shorthnra 
oauie  from  north  of  the  line  you  speak  of  in  your  communication.  In  the  year  IW67 
UM  Sroington  Broa.  \noTig,Yit  'i4  YiaaA.  ol  ^tUa  from  Northweatem  IllinoJ%  17  heifen, 
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and  7  bnlU,  and  in  the  jwr  1883  J.  M.  Brnington,  of  this  ootinty,  brotight  64  head 
from  the  same  Sfcate,  10  bnlli  and  24  heifen,  and  in  1884  O.  W.  Qeutry  and  myself 
bought  4  head  that  were  shipped  from  Kentncky.  Oat  of  the  lot  broaght  here  in 
1867  by  Bruington  Bros.  4  died  from  aoollmatisatlon  fever.  I  snppose  out  of  the  lot 
brought  by  J.  M.  Bruington  (34)  three  died,  not  of  feyer,  bat  I  think  from  black-leg. 
Out  of  the  62  head  brought  here  only  4  head  have  died  of  the  fever. 

In  answer  to  the  second  questioUi  there  have  been  a  great  many  cattle  brought  to 
this  couuty  from  Eastern  Texas  In  all  seasons  of  the  year,  and  suoh  a  thing  as  the 
cattle  from  that  county  Imparting  disease  to  oar  cattle  here  was  never  heard  of,  so 
far  as  my  knowledge  extends. 

I  forgot  to  mention,  in  answer  to  yonr  first  question,  that  the  cattle  of  J.  M.  Bru- 
ington, brought  here  from  the  Northi  have  been  running  in  the  same  pasture  with 
native  cattle  ever  since  they  have  been  here,  and  both  the  native  and  Northern  oatHe 
are  perfectly  healthy. 

Mr.  J,  ff.  Hyman,  Steplx^nvilU^-^ln  answer  to  your  first  qnestion,  I  will  say  that  I 
know  of  about  100  Durham  cattle— mixed  balls  and  heifers— that  were  introduced 
into  Eratb  Couuty,  and  that  only  a  very  few  have  died,  not  over  7  per  ceui.  If  is 
vei^  problpuiatical  whether  any  died  except  from  careless  handling  and  want  of  proper 
feed  aud  sliRHi^r. 

1  know  of  no  Eastern  Texas  cattle  being  introdaoed  into  this  oonnty,  and  have 
heard  of  no  trouble  fjmm  this  source. 

BL  PASO  COUKTT 

Mr.  LoH%9  JF.  Evans,  Camp  nice. — In  answer  to  your  first  question,  I  have  to  say  that 
I,  together  with  my  iinmoiliato  neighbors,  Imported  from  Kansas  the  1st  of  April  last 
60  head  of  Herefoni  and  Shorthorn  bulls,  and  none  of  them  have  died  so  far.  Also 
my  friend,  Mr.  O.  T.  Newman,  whose  ranch  is  located  iu  the  eastern  part  of  this 
comity,  impoited  from  Missouri,  some  two  years  ago,  a  lot  of  Durham  bulls,  and  lost 
none.' 

In  answer  to  tlio  second  question,  I  would  say  that  In  May,  1884, 1  shipped  470  head 
of  cattle  from  Gonzales  County  to  this  place,  and  drove  them  from  here  to  my  ranch. 
2S  miles  below  here,  on  the  Uio  Grande,  and  during  the  month  of  July  some  50  bead 
or  more  of  the  native  cattle  (with  which  those  shipped  had  come  in  contact)  died. 
My  neij^hborM  pronouuced  it  Spanish  fever. 

Mr.  J.  C.  BmUi/j  Kl  Paao. — Viuir  circular  at  hand.  The  counti^s  named  therein  are 
exempt  from  what  is  known  as  Texas  fever;  but  cases  have  come  under  my  observa- 
tion wlirre  cattle  have  been  driven  from  the  extreme  southern  part  of  the  State,  and 
have  transmitted  the  disease  to  cattle  located  on  the  ranges.  So  far  as  my  observa- 
tion has  gone  Texas  fever  is  confined  to  cattle  in  the  extreme  southern  part  of  the 
State.  Bulls  brought  from  north  of  the  south  line  of  Kansas  require  to  be  brought  in 
when  young,  and  if  properly  taken  care  of  are  all  right.  They  are  safer  in  this  part 
of  the  State  than  if  taken  farther  east  where  the  elevation  is  not  great. 

FRIO  OOUKTT. 

Mr.  Jamet  8pMd^  Mow$  Station.^J  will  state  that  I  have  driven  cattle  to  Kansas 
since  1870,  aud  by  the  commingling  of  the  cattle  from  Southwest  Texas  with  other 
animals  they  have  never  taken  an^'  diseases  from  them.  I  also  notice  that  the  oonnty 
to  which  I  belong  is  not  included  lu  your  list. 

My  brother,  S.  G.  Speed,  has  shipped  cattle  from  Lebanon,  Ky.,  and  has  the  same 
cattle  in  Frio  County.  lie  lost  some  on  the  first  shipment,  bat  none  on  the  last  ship- 
ment. 1  cannot  see  how  this  is  so  in  regard  to  Texas  cattle  breeding  disease  when  no 
such  thing  has  ever  been  discovered  in  Texas  cattle.  A  great  many  people  in  my 
county  have  become  educated  to  citisenship,  and  stiU  more  of  them  believe  that  the 
General  Government  should  control  commerce  between  the  States  that  belong  to  the 
General  Government. 

GRAYSON  0OX7NTY. 

Mr.  Jouph  Clymer^  Sherman. — I  have  to  say  that  I  purchased,  in  the  fall  of  1883, 
18  head  or  thoroughbred  Shorthorn  cattle  in  Kentncky ;  transported  the  same  to  this 
connty  by  steamboat  and  railroad.  In  the  lot  t  had  13  helrers  and  6  balls;  sold  4 
bulls  and  1  heifer.  I  still  own  12  heifers  and  1  ball.  All  the  heifers  have  been  bred 
and  now  have  calves.  None  ever  showed  any  symptoms  of  disease  whatever.  Our 
prairie  grass  has  given  them  a  rapid  growth. 

GONZAIXS  OOITlfTT. 

Afr,  J.  E,  WiUont  FfasMsr.— In  answer  to  the  question  asked  I  would.  t<»^^<i<iCQL\:| 
aay  that  last  year  we  shipped  to  Presidio  County  (whioVi  ioVnaToTSxQtx^awa  ^kA.'^^^r^ 
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Counties)  cattle  from  Waelder  sod  from  Bee,  laTe  Oslc,  end  Goliad  Counties  in  tbo 
spring,  sammer,  and  fall  of  last  year  (1884).  and  we  have  had  no  disease  of  anj  kiuil 
whatever  ap  to  the  present  time.  The  cattle  are  doing  finely  and  hare  always  Wa 
healthy.  I  also  shipped  &om  the  eon n ties  of  Live  Oa^  Noeoes,  Bee,  and  Gonxaksto 
Wichita  Coanty  some  3,000  head  during  the  months  of  April,  Jnlv,  An^nst,  ami 
October,  1884.  I  never  had  one  sick  nor  did  th^ever  affect  any  of  tbe  native  cattii 
there.  I  have  some  bnlls  broo^ht  fhna  Ohio  to  Wichita  which  have  never  been  sick. 
One  of  my  neighbors  in  Presidio  Coanty  dhipped  firom  Ohio  some  30  Hereford  bnUi, 
IrLich  wevs  with  our  natiya  cattle  and  haTe  never  been  sick. 

HASBU  OOUXTT. 


Mr,  C,  tL  Coatf  H&uatcm. — ^In  reply  to  the  inclosed  reqncst  for  information,  whilst  my 
cattle  and  the  cattle  belonging  to  the  memben  of  the  Lave  Stock  Associatioo  of 
Sontheast  Texas  aie  all  ontside  of  the  eonnties  named  in  yoor  cireolar,  yet  believing 
information  of  the  fnllest  shsracter  is  what  yon  desire,  I  will  give  yon  snch  informt- 
tion  as  I  can  personally  vonch  for.  I  have  3  thoroughbred  bolls  (natives),  all  well 
and  thriAv,  with  scarcely  an  v  care  of  feed  except  what  they  get  on  the  range. 

Mr.  U.  Winstcm  and  ifr.  W.  I.  UcNeel,  who  reside  in  Matagorda  Coanty,  eseh,  s 
nnniber  of  years  ago,  bought  a  thoronghbred  Darham  bull  that  did  exeee«lingly  well, 
and  lived  many  years  wltnoot  special  care.  Theee  bolls  were  imported  fmm  Kantaa 
while  Mr.  J.  L  Sargent  bought  at  the  same  time  and  from  the  same  place  several 
Darhams,  all  of  which  died  in  a  few  years ;  all  of  theee  parties  are  neighbonL  Aboat 
tluve  years  ag6  a  neighbor  of  mine  mo^Ml  l,G.iO  head  of  cattle  from  Braaoria  Cogoty 


to  Crosby  Coanty.    f  he^  have  done  exceedingly  well ;  have  had  no  disease,  nor  hsvs 
they  imparted  disease  of  anv  charscter  to  other  cattle. 


they  imparted  disease  of  anv  charscter  to  other  cattle.  Mr.  John  Duncan  beufht  In 
Brazona  and  Matagorda  (Soon ties  some  1,^200  cattle  which  he  located  In  Ansbv 
Coanty.  They  have  been  Tery  thrifty  and  healthy  ever  since,  and  have  not  inieeted 
other  cattle.  The  cattle  of  Southern  and  Sontheast  Texas  have  never,  as  yet,  been 
subject  to  disease,  so  far  as  my  knowledge  and  experience  go,  and  I  have  been  engsgsd 
in  the  bnsinesBS  as  a  specialty  for  twenty -five  years. 

Mr.  C,  C  GibbBj  Bomgtou. — ^As  a  representative  of  soathwestam  railroad  interesial 
take  this  occasion  to  ujipiess  to  yea  our  thanks  for  the  consideration  which  yon  have 
shown  to  the  cattle  interests  of  Texas  in  the  issoanoe  of  your  recent  circular  ssking 
questions,  which,  if  properly  answered,  will  enable  yon  to  determine  offieisllj  the 
non-infected  port1on%of  Texas  This  is  a  matter  of  national  importance,  for  the  rea> 
son  that  the  tendency  of  the  cattle  business  is  to  nse  onr  Southern  ranges  for  nurmy 
groonds  and  the  Northern  ranges  for  maturing  groan dSb  It  is  true  that  the  line  u 
drawn  practically  proscribes  the  larger  portion  of  businsss  tributary  to  our  road,  but 
I  consider  this  inexorable,  and  while  for  the  present  it  may  militate  against  oar  Id- 
teresta,  in  the  long  run,  I  hope  and  think,  it  may  redound  to  our  benefit,  beSieviog 
that  in  the  event  of  onr  moving  coast  catUe  to  Northern  clioiatea,  shoald  there  be  sn 
outbreak  of  diseasis  it  would  simply  ostracise  business  from  certain  sections  for  s 
long  time  to  come.  I  confidently  expect  that  the  railroads  having  connecting  lines 
firom  Texas  to  the  Northern  ranges  will  move  considerable  youn^  cattle  e'v^ry  yesr 
from  Texas.  While  the  movement  thia  year  will  be  necessarily  light,  owing  to  the 
nnneceasary  restrictions  that  have  been  placed  by  the  Northern  quarantine  offioialib 
we  will  identify  onnelves  with  the  movement,  and  conduct  it  in  such  a  satisfsctoiy 
manner  as  to  lead  to  its  continnanceL  We  realize  the  &ct  that  this  movement  esc 
only  be  made  a  success  by  throwing  such  restrictions  around  it  as  will  protect  North- 
ern native  cattle  from  ail  possible  danger  of  fover,  and  we  therefore  greatly  appre- 
ciate the  position  yoo  have  taken  in  the  premises  The  int«rests  of  ihe  railiriads  srr 
identical  with  the  interests  of  the  cattlemen.  We  receive  in  freight  on  an  aversgi 
about  one-fifth  of  the  price  of  the  cattle  that  are  marketed,  and  therefbre  the  ood8i3 
ttration  which  yon  have  shown  for  onr  interests  is  a  recognition  we  deeply  apprecistk. 
It  shall  be  oar  aim  to  extend  to  yon  oar  most  eamast  support  in  every  way 
fat  the  piomotioa  of  your  interat  as  wall  as  that  of  the  general  publia. 


Jfr,  J.  IT,  CsTslsa,  CtaHHidse.— My  attention  has  been  called  to  a  cironlar  issued  bf 
yon,  asking  information  renrdlng  the  so-called  Texas  fever  within  the  boitlers  o< 
eertain  counties  enomeratin.  As  secretary  of  the  Young  Company  Cattle  Raisen^ 
Association,  I  will  answer  for  the  eonnties  d  Youg,  Jaek,  and  the  southern  psrt «! 
Archer  and  Clay. 

Fink  There  have  been  nnmerons  importatioiie  of  blooded  stock,  including  Dor- 
hams,  Hereforda,  Polled-Angus,  Holstein,  and  Jensys  to  the  counties  specified  by  m», 
and  while  some  showed  slight  symptoms  of  aeelimatixatioa  fever  the  migority  wsoi 


through  without  aaj  ^Mbla  ■Uwsfimi,  aadt  m  tut  mmj  intemation  reaohef,  none 
AaWdML 
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Second.  There  has  been  no  disease,  within  the  bonnds  specified  by  me.  caused  by 
the  introdnotion  of  cattle  from  the  western  coanties  of  Texas.  Bat  there  was  a  very 
peculiar  and  fatal  disease  prevailing  last  fall  and  winter,  and  by  well-posted  parties 
it  was  attmbuted  to  the  introduction  of  cattle  fit>m  Louisiana,  Flonda,  and  Mis^ 
fiissippi. 

Lastly.  I  think  that  a  careful  and  unbiased  investigation  of  the  so-called  Texas  or 
splenic  fever  will  establish  the  fact  that  it  is  confined  priucipally  to  the  Qnlf  coast 
and  ac^oinin^  counties,  and  is  as  prevalent  in  the  other  Gnlf  States  as  in  Texas ;  and 
furthermore,  that  the  northern  and  northwestern  part  of  Texas  is  as  free  from  the 
disease  as  any  of  the  Northern  States  or  Territories. 

KINNEY  COUNTY. 

MeasTB.  WoodhuU  Broihrn's,  Spofford, — In  reply  to  your  inquiries,  we  would  most 
respectfully  state  that  we  have  made  some  direct  nurohases  and  shipments  of  bulls, 
heifers,  stallions,  Jacks,  horses,  and  rams  from  nortn  of  the  south  line  of  Kansas,  auu 
brought  them  direct  here  to  this  ranch  for  our  own  purposes  and  for  sale. 

Or«r  first  purchoHC  ifrom  the  country  near  Kansas  Citv  was  in  October,  1832,  and  con- 
sisted of  3  tine  stallions,  3  jacks,  and  4  balls.  All  of  this  shipment  lived  here  and 
did  remarkably  well.  The  bulls  are  still  alive,  except  one  that  £[ot  killed  on  the  rail- 
road last  summer.  1  saw  one  of  them  on  the  range  to-day;  he  is  fat  and  fine  as  any 
bull  I  ever  saw,  that  ran  out  loose,  in  any  of  Nortn  western  States. 

Our  second  shipment  from  the  country  near  about  Kansas  City  was  in  June,  18^, 
consisting  of  VJ  stallions  and  2  Jacks,  all  of  which  have  done  well  and  given  entire 
satisfaction. 

Our  third  shipment  from  about  the  same  section  was  in  November.  1883,  oonsistlng 
of  51  rams,  18  bulls,  and  6  heifers.  This  stock  all  did  very  well,  ana  only  one  of  the 
heifers  died,  and  that  ^ms  not  until  a  very  hot  day  the  following  summery  she  was 
very  fat  and  died  suddenly  before  we  could  give  her  psoper  care  and  attenti&n. 

Our  fourth  and  last  shipment  frera  about  the  same  locality  was  in  March,  1884, 
consisting  of  10  bulls,  3  stallions,  and  2  geldings.  We  never  have  lost  a  single  horse 
or  Jack  in  any  shipment.  Of  the  above  10  bmls  some  of  them  became  a  httle  sick 
upon  the  approach  of  warm  weather^  probably  produced  by  the  sudden  change  from 
the  cold  weather  in  Missouri  to  the  warm  weather  here.  However,  they  all  recov- 
ered except  2  that  died,  thus  showing  that  the  fall  season  is  the  best  time  to  bring 
cattle  from  the  North  here.  We  have  also  made  freouent  purchases  of  fine  sheep 
flrom  Vermont  and  other  States,  and  sustained  very  light  losses  in  acclimating  samCi 

We  have  purchased  cattle  from  the  central  portion  of  Texas  and  had  them  dellv« 
ered  here  in  the  spring  and  summer  months.  Far  from  becoming  in  any  manner  sick, 
they  all  began  to  improve  immediately  after,  and  within  twelve  months  fh)m  the  time 
they  arrived  here  tney  looked  so  muck  better,  larger,  and  like  an  entirely  different 
lot. 

We  also  have  a  herd  of  cattle  brought  here  fbom  Mexico.  Not  a  single  one  of  them 
has  died  from  fever  or  any  other  sickness.  We  have  very  freanently  seen  cattle 
^  from  Eastern  ond  Southeastern  Texas,  also  from  Louisiana  and  Alabama,  brought  to 
this  section  of  the  country,  and  never  saw  or  heard  of  a  single  instance  of  fevcflr  or 
anything  of  the  kind,  but  on  the  contrary,  all  the  cattle  seemed  to  take  a  firesh  start 
immediately  after  arrival  here,  grow  out,  and  improve  wonderfully;  even  aged  oat- 
tie  seem  to  change,  spread  out,  and  grow  lav^r. 

Some  men  have  made  a  very  successful  business  by  buying  cattle  cheap  in  Eastern 
Texas  and  Louisiana,  bi;inging  them  out  her^  to  Western  Texas  for  a  year  or  two  to 
fatten  and  grow  out.  then  selling  them  again  at  greatly  advanced  prices.  Smch  a 
tbing  as  fever  or  sickness  among  them,  or  any  ower  native  cattle,  is  entirely  un- 
known and  unheard  of  here. 

The  prohibition,  a  banier  placed  upon  Texas  cattle  this  year,  has  i^Jwred  our  State 
millions  of  dollars. 

Last  vear  we  sold  our  yearling  steera  at  $13  here  at  the  ranch :  now  we  are  only 
offered  fB  for  the  best  ones.  Many  people  who  only  have  common  stock  are  compelled 
to  sell  Uiem  for  |6  each,  in  order  to  proonrs  money  to  boy  the  necessaries  of  life. 

KABKES  OOtTNTT. 

Mr,  W,  G,  ButUtf  Welma.—Jn  reply  to  yours  of  April  25, 1  would  say  that  I  have 
purchased  several  cattle  that  came  from  north  of  tUb  south  line  of  Kansas^  and  I  have 
lost  none  by  acclimatization  feveSi  I  don't  know  of  any  disease  occurring  amongst 
the  cattle  of  the  northern  counties  by  Southern  Texas  cattle  being  driven  and  grazed 
«a  the  aame  range  in  any  month  of  tbe  year. 
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lAMPASAS  COtTMTT. 

Mr.  W.  L  MoCaualandf  Lampa$aa, — ^We  bought  np  loat  April,  and  tnrned  orer  to 
Captain  C.  0.  Howes,  of  the  firm  of  Milea,  StreveU  St  Howes,  of  Miles  City,  Montana 
Territory,  about  2,000  bead  of  voung  cattle  of  this  county.  He  carried  them  throuji(h 
on  the  trail  to' their  ranch  in  Montana  Territory,  and  turned  them  loose  with  their 
native  cattle,  and  all  have  done  well — so  they  report. 

Also,  last  May,  I  started  from  here  with  2,500  head  of  cattle,  cows,  yearlings  and 
two-years  old,  on  rail  to  Valentine,  Nehr.,  at  which  point  (Valentine^  I  threw  iuto 
the  Texas  herd  400  head  of  cattle,  raised  jnst  north  of  and  8hin|>ed  from  Memnhia. 
Tenu.,  many  of  which  were  Durham  cattle.  We  drove  the  whole  herd  of  2.900  heacl 
through  from  Valentine,  Nebr.,  to  Miles  City,  Mont.,  a  drive  of  500  miles,  in  Klay, 
June,  and  July,  being  sixty-five  days  on  the  trail.  On  the  28th  of  July  I  tamed  them 
over  to  Henry  Tesler  and  to  Prank  Westervelt,  of  Miles  City.  There  were  no  sick 
cattle  from  any  cause  from  beginning  to  end.  Tesler  writes  roe  they  have  done  ex- 
ceedingly well. 

Also,  onr  herds  got  mixed  somewhat,  in  Nebraska,  with  Missouri  herds,  and  were 
together  during  the  sixty-five  days'  drive.  The  Missouri  cattle  were  from  north  of 
the  Missouri  Biver.  No  sickness  resulted  from  the  mingling  of  the  heids,  as  all  my 
men  will  testify.    I  lost  some  cattle  on  the  oars,  but  it  was  from  trampling,  &o. 

Afe$9ra.  H.  T,  Hill,  J.  P.  Higgint,  W.  R.  FFt.'/tamfon,  and  W.  I,  ifoCaiwIaNd,  Lam' 
pasaa, — In  the  fall  of  1874  and  1875,  Mr.  Thomas  Sparks,  of  Lampasas,  bruaght  to  this 
county  44  head  of  Durham  cattle  from  Colorado,  and  distributed  them  as  follows.  To 
John  Townsf^n,  Wat.  Smith,  Tiflbrd  Bean,  Heury  Hill,  and  to  others,  and  many  of  the 
issue  of  these  cattle  are  scattered  through  this  and  adjoining  counties.  Of  these  cat- 
tle a  few  were  cows  and  the  balance  yoarliitgs.  These  all  lived  except  9  bead,  frhieli 
died  a  short  time  after  reaching  the  State.  Some  were  sick  when  tLey  reached  this 
county,  and  nearly  all  that  died  were  grown  cattle.  They  held  their  heads  down, 
their  eatti  drooped,  had  high  fever,  breathed  rapidly,  urine  highly  ooloied.  and  their 
bowels  constipated.  They  seemed  to  want  to  keep  their  heads  in  the  shaae.  D^ath 
followed  in  a  week  or  ton  days.  They  were  shipped  by  rail,  and  were  exposed  to  the 
mm,  which  was  quite  hot;  the  young  stock  did  not  snuer  as  much  as  the  grown  cat- 
tle. The  sickness  may  have  come  from  the  great  change  of  clinoate,  the  want  of  »iiA- 
cient  water,  and  the  discomfort's  incident  to  rail  transportation. 

Mr.  Henry  Hill,  of  Lampasas,  has  been  driving  large  herds  of  oattle  frt>m  this  and 
adjoining  counties  since  1671,  and  distributing  utem  through  Kansas,  Colorado,  and 
Wyoming  Territory,  turning  them  out  with  native  and  other  cattle  of  these  ooan* 
tries,  and  he  has  never  knowii,  during  that  time,  any  bad  results  to  follow.  Mr.  Hill 
has  sold  to  the  following  parties:  Batey  Broe.,  Denver.  Colo. ;  Sanford  Cattle  Gon- 
pany,  Plattville,  Colo. ;  van  Buskirk,  Catlin,  Colo.,  ana  to  others. 

1^.  Thomas  Sparks,  above  referred  to,  has  large  oattle  interests  in  the  northwssti 
and  has  driven  througli,  on  the  trail,  with  like  results.  Mr.  J  Pink.  Higgins  and  John 
Townsen,  both  of  Lampasas,  say  the  same  thing,  to  wit :  "  That  the  cattle  oarried 
northwest  by  them  from  this  county  have  never,  to  their  knowledge,  cartied  wiA 
them  any  iniectioiis  disease." 

Mr.  Lee  A.  Maaty,  then  of  Lampasas,  but  now  of  Kansas  Citv,  Ma,  in  1680,  brought 
30  or  40  head  of  young  Durham  cattle  to  this  oonnty  from  Dallas,  Tex.  Theoe  oattls 
had  all  been  recently  shipped  from  Kentucky.  They  nearly  all  lired  and  did  weQ. 
Indeed,  we  do  not  know  ct  any  loss. 

Mr.  William  Willtanmon,  of  the  firm  of  Brown  A  Williamson,  of  Lampasas,  an  ex- 
tensive stockman,  sayn  he  has  known  cattle  to  be  bron^ht  from  the  western,  scuth- 
cm,  eantern,  and  northern  counties  of  the  State  to  this  oonnty,  and  that  tney  did 
well,  showing  no  evidence  of  receiving  or  communicating  any  sickness.  Aiid  aleoi 
that  cattle,  especially  those  from  the  east  and  south,  on  account  of  better  feed,  were 
more  thriving  and  became  fatter  the  farther  north  they  went. 

MATAGOBDA  COUSITT. 

Mr,  A»  JET.  Pierce,  Baneko  Grande, — I  have  been  as  familiar  and  probably  as  well  so- 
qiiainted  over  Texas  as  any  man  in  it,  having  imported  as  many  as  80  Northern  bulls 
from  Kentucky  and  Missouri  at  a  time,  of  which  I  lost  from  33  to  50  per  cent,  of  eveiy 
lot  brought  in,  and  while  I  live  in  the  coast  region  of  Matagorda  ana  Wharton  Coun- 
ties, will  state  that  Northern  bnUs  die  ofteuQr  with  us  than  in  any  of  the  eoaiiticfl 
named  in  your  olroular,  and  our  oattle  driven  fr^m  Eastern  Texas  to  the  counties 
named  do  not  contract  disease  at  aU,  and  oattle  from  those  oountiee  do  not  die  when 
brought  to  us.  Every  man  has  his  own  theory  as  regards  Texas  fcTer.  I  know  there 
Is  such  a  disease,  but  not  to  such  extent  as  reported ;  the  cry  is  raised  for  selMnt«- 
est,  and  it  will  regulate  It^Vf  in  tb«  next  eighteen  months.  Texas  fever  is  caused  bs- 
yond  a  doubt  from  han^ng  atook.AMi(S!L^— \bXa  \n^^  «aaKs&<,^hfta  the  weather  is  too 
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hot  and  water  soaroe.  If  tbey  do  not  have  it  this  season  they  need  not  fear  it  again 
for  the  next  five  years,  as  the  cattle  going  North  this  season  are  starting  later,  by  60 
days,  than  nsnaL 

BQTCHELL  C0X7NTT. 

Mr.  A,  P,  Bush,  Colorado, — I  hare  not  bought  any  bulls  from  north  of  the  south 
line  of  Kansas,  but  many  have  been  brought  to  this  section  of  the  coantrr  during 
this  season.  MoWilliaius  &,  King,  out  of  32  bought  in  February,  have  lost  one 
(located  in  the  southern  part  of  the  county).  M.  Z.  Smisson,  in  Tom  Green  County, 
lost  3  out  of  38,  and  others  have  bad  more  or  less  losses,  but  as  far  as  my  observation 
and  investigation  has  gone,  buUs  brought  here  at  a  season  of  the  spriug  when  they 
can  get  fresh  and  tender  grass,  have  shown  lighter  losses  than  when  brought  during 
the  winter.  The  bulls  that  have  died  have,  as  a  rule,  not  come  in  contact  with  na- 
tive cattle.  I  do  not  know  of  any  cattle  brought  from  Eastern  Texas  and  turned 
loose  in  the  counties  named  in  your  circular. 

Mr.  H.  M.  Catletif  Coiorado,— In  reply  to  yours  of  the  25th  instant  I  will  say  that  I 
have  no  personal  experience  in  handling  Eastern  or  Southern  Texas  cattle  in  the  coun- 
ties nortn  and  south  of  firown  County.  I  purchased  a  few  three-fourths  bred  Here- 
fords  in  Ohio  this  spring,  and  have  had  them  on  the  ranch  in  Tom  Green  County  for 
two  months.  As  yet  none  of  them  has  shown  any  symptoms  of  sickness  or  acclima- 
tization fever. 

I  do  not  know  of  a  case  where  Southern  or  Eastern  Texas  cattle  have  given  any  dis- 
ease by  running  on  the  same  range  with  our  native  cattle. 

Mr.  M,  L.  Adama,  Colorado. — In  reply  to  your  circular  of  April  25,  I  will  say  that 
there  has  been  quite  a  number  of  bulls  brought  to  the  counties  named  from  north  of 
south  line  of  Kansas,  and  some  have  died,  but  in  my  opinion  it  was  for  want  of  feed 
more  than  anything  else.  Cattle  driven  trom  the  eastern  coanties  into  the  counties 
named  communicate  no  disease  to  natives,  but  graze  together  and  do  well.  My  ranch 
is  located  in  Bonlen  County. 

Mr.  A.  B.  Robertson^  Colorado. — In  reply  to  yours  under  date  of  25th  ultimo  I  have 
to  say  that  I  have  not  only  bought  Duruams,  Ilerefords,  and  Polled  Angus  bulls,  and 
had  them  shipped  from  even  farther  north  tnan  Kansas,  but  have  been  very  familiar 
with  others'  transactions,  and  can  state  without  fear  of  coniradiction  that  in  but 
very  few  instances,  the  cattle  coming  from  the  North  have  done  exceedingly  well;  in 
fact  until  quite  recently  there  have  been  no  losses  in  this  part  of  the  country  of  cat- 
tle shipped  from  the  Northern  States^  and  it  Is  safe  to  suppose  that  they  did  not  die 
of  Texas  fever. 

In  reply  to  your  second  question,  I  will  simply  state  that  it  has  been  known  as  an 
established  fact  that  the  cattle  driven  from  Southern  Texas  have  caused  no  disease 
whatever  amongst  either  cattle  in  this  section  or  the  cattle  driven  &om  the  Booth. 

KUSCEB  OOUHTT. 

Mr.  H.  Seligaon,  Galveston  Bancho. — Referring  to  your  circular  addressed  to  cattle 
owners  in  Texas,  I  beg  to  state  that  I  have  been  raising  cattle  in  Texas  for  thirty-five 
years ;  have  resiaed  here  forty-six  years.   I  know  from  my  own  knowledge  that  six  years 

Erior  to  1861,  when  from  30,000  to  60,000  cattle  were  driven  to  Kansas  each  year,  we 
eurd  nothing  of  Texas  fever.  So  long  as  they  were  driven  through  we  heard  very 
little  of  it,  bat  so  soon  as  they  were  snipped  by  rail  and  crowded  into  cars  in  hot 
weather  they  became  fevered  and  no  doubt  in  some  instances  infected  others.  But 
a  great  deal  of  this  hue  and  orv  of  Texas  fever  is  founded  on  the  fact  that  Kansas  and 
the  Territories  are  well  stocked  with  our  cattle  and  they  do  not  wish  competition  from 
Texas  any  longer.  They  know  this  to  be  the  great  breeding  grounds,  averaging  90 
per  cent,  of  calves  as  against  60  per  cent,  with  them.  Our  people  in  the  Pan-handle  in 
Texas,  who  now  have  their  ranges  fully  stocked,  have  proclaimed  a  quarantine  against 
Sontbwestem  Texas  cattle.  They  average  aoout  70  per  cent,  of  calves,  so  they, 
too,  realize  that  they  cannot  compete  as  a  breeding  ground,  and  they,  too,  proclaim 
their  independence  of  law,  right,  and  justice. 

I  purchased  24  bull  calves  from  Smiths  A  Powell,  Syracuse,  N.  T.,  last  year,  and 
lost  7  from  acclimatization  fever.  They  were  twenty-one  days  on  the  cars  and  the 
we.ather  was  warm. 

During  forty-six  years  in  Texas,  I  have  never  known  of  any  disease  resulting  from 
cattle  driven  from  any  portion  of  Texas  either  from  East  or  Southwest  Texas,  to  the 
counties  named  in  your  circular. 

PABSXB  COtTNTT. 

Mr,  Samuel  H,  MUlikm,  Weaiherford.— To  yonr  cironlar  of  April  25,  in  regard  to  oatr 
tie  diaaase,  I  have  to  say  that  about  February,  1884. 1  innc^ixaMdi  aao^  >Q>ts\k^^  li5sa^ 
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Pleasant  Hill.  Mo.,  38  Hereford  yearliog  bnlls,  and  imt  them  on  a  ranch  on  tha 
BrazoB  River  m  Parker  Connty.  within  the  first  six  months  they  were  aH  sick,  pre- 
snmably  with  acclimatization  fever,  and  14  of  them  died ;  the  remainder  are  doing 
well.  J.  J.  Hittnon  brought  the  same  nnmber  from  the  same  place  at  the  same  tinie 
and  pnt  them  in  Palo  Pinto  County.    He  lost  18  or  20  from  same  apparent  cause. 

Eastern  Texas  cattle  are  brought  into  this  section  eveiy  year,  and  I  do  not  know  of 
iuiy  'Usease  occurring  among  them  or  among  native  cattle. 

Mr.  Jame$  P.  MoFarland,  Aledo. — In  answer  to  your  questions  to  the  cattlemen  of 
Texas,  I  would  state  that  I  shipped  24  bead  of  Shorthorns  (Durham  cattle)  to  Parker 
C'ounty,  Texas,  from  near  the  line  of  Kentucky  and  Tennessee,  which  is  parallel  to 
the  south  line  of  Kansas,  in  November,  ld83.  Out  of  that  number  16  died  of  acclima- 
tization fever,  leaving  6  alive.  All  bad  the  fbver.  The  cattle  were  all  fat  and  in  cood 
condition  when  they  sickened  and  died.  All  when  taken  sick  refused  to  eat,  and  ai*- 
peared  stu]iid  and  sluggish.  A  post  mortem  examination  revealed  the  following  facts, 
viz.,  lungs  in  a  normsil  condition,  liver  highly  engorged,  and  the  gall  bladder  fall  to 
repletion,  with  dark  inspissated  bile,  and  presenteid  uie  appearance  as  thongb  it  had 
been  dipped  in  sa&on.  The  mucous  membranes  of  the  first  stomach  normal  The 
second  stomach,  in  every  case,  v;aB  filled  with  dry,  hard  food,  that  required  force  to 
pull  it  asunder.  In  fact  it  presented  the  appearaace  of  an  India  robber  balL  The 
kidneys  were  injected  and  nodulated;  no  nrine  in  the  bladder.  All  had,  more  or  lees, 
diarrhea  from  the  time  of  attack.  None  of  my  native  cattle  on  the  ranch  were  affected, 
though  the  Shorthorns  mixed  with  tbem  in  the  same  pastures  and  rangea» 

I  have  no  answer  to  your  second  question,  but  I  do  not  think  disease  is  oommimi- 
oaited  to  onr  cattle  &om  those  coming  from  the  West. 

PECOS  COUNTY. 

Mr,  W,  W,  Simandif  Thurst, — ^In  reply  to  your  first  qnestioii,  I  will  say  I  know  of 
one  bnnch  of  graded  onlls  coming  into  onr  county  from  Miasoori,  and  about  oiie-half 
of  them  died  from  disease  called  acclimation  fever. 

In  answer  to  your  second  question,  I  know  of  no  case  where  oftttiehaTeattherbeea 
sick  or  have  diad  from  any  fever  of  any  kind. 

RXEVEB  OOUKTT. 

Mr.  A,  W.  Hilliardf  Pecos. — In  reply  to  your  oironlar  of  April  S5, 1  haTO  this  to  state: 
There  are  several  ranches  in  thlsvicinitym  which  young  thoronghbredsCShorthonis) 
have  been  imported  from  Missouri  during  the  last  two  years.  Fiftv  were  owned  by 
J.  B.  Wilson  A  Co.  Only  3  or  4  died  out  of  this  lot  by  aocUmatiaaaon  fever.  Loca- 
tion on  Pecos  River  near  New  Mexico  line. 

With  an  experience  of  twelve  years  I  have  but  in  one  instance  known  eattle  affeoted 
by  those  driven  into  any  of  the  above-named  counties  and  that  was  dnring  the  snm- 
mer  of  1878,  when  a  herd  of  Shorthorns  from  Colorado  were  put  on  the  aanie  xangs 
with  Southern  Texas  cattle.    This  was  in  July  of  tbat  year. 

East  Texas  cattle  have  never  infected  my  Shorthorns,  and  I  have  hatidled  many  ia 
the  last  ten  yeaxs. 

BfTAOraUOBP  COTJKTT, 

Mr.  W.  D.  Beynolds,  A  Ibany. — I  have  known  quite  a  nnmber  of  cases  where  bulls  from 
Northern  States  brought  here  have  suffered  from  acclimation  fever,  and  in  cases  where 
they  have  been  turned  out  to  get  their  own  living  and  be  their  own  doctor  tbe  loo 
htfs  been  heavy.  When  they  are  cared  for  and  attended  to  until  they  pass  through 
the  change  of  fever  (which  occurs  sometimes  soon  after  arrival,  and  at  others  six  or 
eight  months  afterwards)  the  loss  is  light,  and  the  cattle  seem  no  more  subject  to  dis- 
ease than  those  bred  and  raised  here.  S.  M.  Swenson  6l  Son,  of  New  York,  who  hsTS 
a  ranch  in  Jones  County,  shipped  here  from  Iowa,  I  think,  or  some  Western  State, 
about  160  head,  and  I  hardly  think  their  losses  exceeded  10  per  cent.  I  have  known 
of  other  cases  about  like  theirs,  when  the  stock  has  been  well  oared  for.  My  experi- 
ence and  observation  is  that  all  stock  from  a  northern  latHude  brought  sonto  aro  nf- 
fected  by  the  change,  and  even  persons  claim  that  they  feel  the  difference.  All  cattle 
got  sick  first  or  last.  Horses  for  use  plainly  show  that  they  are  not  themselves  tb« 
first  year  they  are  brought  here.  I  don't  Imow  of  a  case  wnere  cattle  were  sick  and 
properly  cared  for  in  time  that  it  failed  to  cure  them. 

Our  cattle  are  graded  Hereford  and  Durham.  Some  of  the  males  now  on  our  ranch 
were  brought  here  nine  years  ago  from  Illinois,  some  from  Colorado  and  Kansas^  Wa 
have  several  head  of  cows  and  bulls  raised  by  T.  L.  Miller,  of  Beecher,  III.,  wliirfa 
have  been  here  now  nine  years.  We  lose  ciuite  a  number  every  sununer  dun:i;;  tU 
heated  term.  geneiraUy  good  grades,  from  what  is  oalled  dry  murrain^  or  Texas  fever. 
The  ''  maw''  SUitgil  imx  dsj  fpaiMa^  >te  \»ir^  i«t^js&  ia  aot,  ptodnoing  ferer,  ira* 
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which  they  die.  '/found  in  time  and  attended  to  we  eeldom  fail  to  onxe  them.  We 
live  and  ranch  on  the  Forts  Griffin  and  Dodge  trail,  hnt  oan't  say  whether  the  cattle 
Av'nich  naas  from  all  partb  of  the  State  oanse  the  disease  or  not,  bat  it  seems  to  be  tho 
general  idea  6hat  such  is  the  caase,  especiall;fr  from  cattle  a  good  way  south  and  cast 
«if  here,  which,  owing  to  distance,  pass  during  the  latter  part  of  June,  July,  and 
Angiibt.  We  are  seldom  troubled  with  it  during  the  spring.  I  have  lived  here  for 
thirteen  or  fourteen  years,  and  before  cattle  from  South  and  East  were  driven  here 
and  through  here  we  were  never  troubled  with  any  kind  of  disease.  Cattle  off  the 
route,  and  which  do  not  come  in  contact  with  Eastern  and  Southern  cattle,  seem  to 
hit  nn affected.  I  believe  cattle  from  north  of  here  brought  in  and  isolated  would  have 
to  pass  through  an  acclimation  within  twelve  months.  Generally  the  first  three 
uiouths  is  the  time  most  of  them  are  affected. 

TAKRAinr  oouimr. 

Mr,  8,  W,  Lomax,  Fori  Worth. — Replying  to  your  inquiry  of  the  2Sth  ultimo,  I  >u<)|Bf 
to  answer  that  this  company  ranches  m  the  counties  of  Kent,  Dickens,  Garza,  antw 
Crosby.  We  have  for  two  seasons  past  bought  Shorthorn  and  Hereford  grade  bolls, 
which  were  dropped  in  Kansas,  and  driven  to  our  ranch  in  April  and  May,  aged  year- 
lings and  twos.  Wo  have  lost  but  very  few  of  them,  and  those  that  have  died  (not 
over  2  p<)r  cent.)  have  died  from  nothing  of  the  nature  of  Texas  ferer.  We  bought 
in  the  iirst  year  200,  and  afterwards  500,  and  cannot  state  that  any  died  of  acclimati- 
zation fever.    The  few  that  died  seemed  affected  by  ordinary  causes. 

1  do  know  of  deaths  being  caused  to  our  cattle  on  the  range  from  contact  with  South- 
ern Texas  cattle  which  had  been  driven  through,  and  I  also  know  of  our  cattle  dying 
from  what  is  called  Texas  fever  from  being  exposed  to  the  trail  of  cattle  from  South- 
ern Texas.  Our  cattle  so  dving  would  be  affected  noticeably  aftex  about  nine  days 
from  exposure ;  they  would  gaunt  up,  show  signs  of  high  fcTor,  heads  down,  eyes 
glassy,  and  in  some  inst'ances  become  very  wild  and  inclined  to  fight. 

On  being  cut  open  after  death  I  have  found  the  bowels  dry  and  the  IntestinM 
shriveled  and  hard,  and  the  contents  very  hard  and  congested. 

Your  efforts  to  have  a  true  fever  line  determined  shoiud  meet  the  hearty  oo-opera- 
tion  of  every  Northwest  cattle  owner,  since  we  suffer  greatly  under  a  quarantine  de- 
signed to  prevent  what  we  could  not  communicate,  and  of  wnich  we  are  Just  as  much 
afiaid  as  any  cattleman  in  Kansas  or  Colorado. 

Mr.  W,  Ji.  Somenfillef  Fort  Worth. — Referring  to  your  circular  addressed  to  Texas 
cattlemen,  we  have  pleasure  in  replying  as  follows : 

In  1883,  and  again  in  1884,  this  company  (the  Matador  Land  and  Cattle  Company) 
purchased  in  Kansas  between  300  and  400  bead  each  year  of  bulls— Durham  and  Uere- 
ibrd— from  three-fourths  grade  to  pure  -blood,  pedigree  stock.  In  bofii  cases  these 
were  driven  from  Kansas  through  the  Pan-handle  during  the  month  of  May,  and  were 
turned  out  on  the  company's  range  (embracing  portions  of  Motley,  Cottle,  Dickens, 
and  Floyd  Counties)  between  the  1st  and  15th  of  June,  We  have  naturally  watched 
their  progress  carefully,  and  have  never  yet  known  one  to  be  sick  or  diseased ;  indeed, 
to  the  best  of  oar  knowledge  all,  with  the  exception  of  three  that  weie  killed  by  ac- 
cidents, are  now  alive  and  in  good  condition.  We  are  repeating  the  same  practice 
this  year  with  350  head,  bein^  satisfied  of  its  safety. 

We  are  unable  to  give  any  information  on  the  subject  of  your  second  inquiry. 

TIIBOCKMOBTOK  COUNTY. 

Mr.  B»  F.  BeynoldB. — I  drove  200  head  of  improTed  cattle  firom  Colorado  to  thia 
country.  They  commenced  to  die  at  the  Canadian  BiTor,  which  is  about  the  thirty- 
fifth  parallel,  and  they  continued  to  get  sick  and  die  for  eighteen  months  after  leay- 
ing  Colorado.  I  lost  about  50  or  60  head.  I  also  lost  some  of  the  caJves  tiiat  were 
dr<»pped  in  the  country.  Some  of  them  had  the  bloody  and  others  the  dry  murrain. 
When  cut  open  the  stomachs  of  some  wonld  be  fhll  of  blood,  while  others  would 
be  dry  and  hard  as  a  plug  of  tobacco.  I  have  known  of  many  others  being  shipped  to 
this  country,  and  they  all.  to  the  last  motherless  calf^  have  some  disease,  and  a  great 
many  of  them  die.  But  the  disease  is  not  contagious,  as  it  does  not  affect  the  natives 
of  this  country  or  the  cattle  from  south  of  here.  Neither  do  cattle  firom  this  country 
affect  the  cattle  of  Colorado,  as  I  have  seen  herd  after  herd  of  Texas  cattle  turned 
loose  among  the  fine  Dnrhams  of  that  country,  and  I  never  heard  of  such  a  thing  as 
Texas  fever  or  any  other  disease  except  poverty  in  the  five  vears  that  I  lived  there 
(I  left  there  in  1875).  But  that  Southern  cattle  do  not  affect  cattle  along  the  south 
line  of  Kansas  in  that  large  grass  country  I  am  not  prepared  to  say,  but  I  £ove  Texas 
cattle  through  there  one  year,  and  I  heard  no  complaint.  My  opinion  is  that  at  cer- 
tain seaaons  of  the  year,  cattle  will  die  more  or  less  along  in  Sontnern  Kansas  and  the 
northern  part  of  the  Indian  Territory,  as  that  aeema  to  b%  t^«  ^wotf^  ^^^lo^  Vcn  >^^ 
diteaae,    In  nqganl  to  the  dlMaae  that  affects  cattle  \>xoTX|s)(^ti  tcom  ^i>ft '&<si^Sa^^a8t^>^ 
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seems  to  me  that  that  is  a  different  disease  altogether,  as  yon  may  brinf  100  head  hen 
and  keep  tbem  all  in  separate  places,  and  they  will  aU  get  siok  and  not  affeet  thie 
native  cattle  of  this  country ;  so  it  seems  what  makes  one  £ck  does  not  make  another 
sick,  and  they  do  not  commnntoate  it  from  one  to  another. 

If  von  can  do  anything  to  help  ns  get  cattle  from  this  country  North  yon  will  be  i 
benefactor,  and  I  think  no  detriment  will  resolt  to  those  of  any  other  locality. 

TOM  GREEN  OOTTKTT. 

Mr,  E.  B.  Bronson,  president  JEl  Paso  Iniematkmal  Stock  Orowert^  A$aodation.^]jk 
reply  to  year  questions  I  have  to  say : 

(1)  That  fine  cattle  from  north  of  the  south  line  of  Kansas  have  been  brought  bj 
myself  and  others  to  the  Pecos  River,  in  Tom  Green  County,  Texas,  and  to  my  knowl- 
edge none  have  died  of  acclimatization  fever.  In  fact,  our  losses  in  introducing  high- 
grade  bulls  on  that  range  are  practically  nothing.  * 

(2)  That  daring  the  passage  through  our  ranges  on  the  Pecos  Biver,  in  Tom  Gnen 
County,  last  summer,  of  Southern  and  Eastern  Texas  trail  herds,  we  suffered  a  loss  by 
death  of  a  considerable  number  of  range  cattle,  the  symptoms  as  nearlv  as  we  ooold 
determine  being  identical  with  those  of  the  so-called  Spanish  fever.  The  nnnUwr  lo 
lost,  however,  I  am  unable  to  state. 

Mr.  Philip  C.  tee,  San  Jngelo, — In  answer  to  your  first  inquiry,  I  personally  knew 
of  50  hea4l  of  high  grade  Hereford  bulls  brought  here  in  the  spring  of  I8&i^  and  turned 
loose  on  the  range.  The  loss  was  40  per  cent.  Also  50  head  of  same  grade  and  elsM 
turned  loose  on  the  range,  December,  18B4.  So  fi&r  there  is  no  loss.  But  these  lots 
were  brought  from  Missouri.  This  spring  has  been  cool,  with  plenty  of  rain,  oonse- 
quently  favorable  for  acclimating. 

I  have  known  of  several  herds  of  Southern  cattle  brought  here  and  tamed  looss  on 
the  range  in  summer;  have  never  known  or  heard  of  the  native  cattle  being  affected 
by  any  disease  frrom  contact.  Our  cattle  are  free  from  diseases  of  all  kinds  as  far  u 
we  know. 

Mr.  M.  Z.  Smigeen,  Colorado. — ^Belng  fdll^  aware  of  the  lust  feeling  which  prompted 
the  issue  of  your  circular  of  the  2I)tn  ultimo,  and  for  which  I  most  sincerely  thank 
you  in  my  own  behalf  as  well  as  in  that  of  my  neighbors,  I  hasten  to  answer  the  qoei- 
lions  propounded  as  accurately  as  possible. 

(1)1  have  personally  imported  from  Northwest  Missouri,  in  all,  91  bulls  within  the 
last  three  years.  The  first  lot  which  I  brought  out  in  1882  consisted  of  23  head,  of 
which  16  head  were  Shorthorns  and  the  others  Herefoids ;  they  were  grades.  Of  thiB 
lot  7  Shorthorns  died  in  the  winter.    Do  not  know  what  they  died  of; 

The  next  lot  1  brought  out  were  68  Herefords,  shipped  in  the  spring  (March  1, 1686). 
Onlv  3  of  these  died ;  the  balance  all  O.  K.,  and  doing  welL  The  cattle  were  not  kept 
up,  out  are  running  around  with  the  other  cattle  in  the  pasture. 

Mr.  John  McWiUiams  imported  30  Herefords  from  Southeast  Missouri,  and  lost  1 
fW>m  disease. 

Mr.  R.  R.  Wade,  18  miles  from  here,  brought  18  bulls  from  Ohio,  and  lost  10  head. 
The  feed  gave  out  on  him  on  account  of  railroad  strike. 

Mr.  McMoy,  of  Sawyer,  lost  21  out  of  55  Durhanis  and  Herefords  mixed.  The  cat- 
tle, when  he  brought  them,  had  been  three  months  in  the  country,  and  it  is  supposed 
that  if  they  had  been  fed  they  would  have  pulled  through. 

I  bought  100  head  of  cows  in  Hill  County  and  turned  them  loose  here  among  10,000 
others,  and  experienced  no  disease.  I  know  of  440  head  of  steers  being  biougbt  up 
from  the  coast  in  1880  and  turned  loose  here  without  any  bad  effect.  Do  not  know  of 
any  case  in  which  Southern  or  Eastern  cattle  have  made  any  havoo  here  among  the 
nati  ve  cattle  of  Tom  Green.  However,  there  have  been  but  few  £ast6m  cattle  broogbt 
here. 

Mr.  M.  B,  PulUamf  Sam  AnaeJo. — ^In  response  to  yours  of  April  25,  will  say  tbsl  in 
lh79 1  shipped  35  Durham  bulls  from  Kansas  to  this  county,  of  which  7  died.  Thebsl- 
ance  are  aoing  welL  The  7  died  from  causes  unknown  to  me.  I  have  known  of  est- 
tle  being  driven  f^m  various  southern  and  eastern  counties,  and  plaoedon  my  rsnge 
together  with  my  native  cattle,  but  never  have  known  of  any  having  died.  I  do  not 
think  they  would  convey  any  disease  to  native  cattle. 

Mr,  Beuhen  H.  Shencoodj  San  Angela. — I  have  Just  read  your  letter  to  Texas  csttle- 
men.  1  have  been  in  the  busineas  of  stock  raising  for  over  thirteen  years.  In  reply 
to  your  questions  I  will  state  mv  own  experience.  In  the  month  of  October,  of  lart 
year,  I  bought  5  thoroughbred  bulls  f^m  a  man  in  Dallas,  which  he  had  shipped 
from  Ken  lucky  in  December,  1880.  I  shipped  them  to  Abilene,  Taylor  County,  sod 
though  considered  acclimated  cattle  they  took  fever  from  standing  in  a  shipping  pen 
into  which  had  been  unloaded  a  few  days  before  a  lot  of  cattle  frt>m  Southeast  Texsi. 
Three  of  them  died,  the  other  %  I  saved  by  turning  into  ^  pasture  stocked  with  Cooobt 
fil ver  oattlo.    1  jdonH  con^d^t  W  %  «ai«  Vfi^taVcAsoX  \a  %\iV^  either  eattle  or  borsei  to 
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liable  to  death  by  acolimation  as  cattle.  This  county,  and  most  of  the  high  upland 
counties  in  West  Texas,  are  as  nnlike  Eastern  and  Southern  Texas  as  Is  Kausas.  We 
have  a  very  high,  drv  country,  and  in  winter  it  becomes  quite  coliL  Zero  is  not  an 
nnconunon  degree  of  cold.  There  have  been  cattle — bulls — ship[>ed  to  this  county 
from  both  Kansas  and  Missouri,  and  I  believe  they  stand  theolimat«Iietter  than  others. 

Mr.  R,  Rochefort  IVade,  San  Angela.— 'In  answer  to  questions  addressed  to  Texas 
stockmen  with  regard  to  importation  of  cattle,  I  bcc  to  state  I  have  purchased  a  car- 
load of  20  Hereford  bulls  shipped  from  Ohio,  out  of  which  I  have  lost  (iO  per  cent. 
Several  parties  have  got  bulls,  lioth  Hereford  and  Durham,  from  Kansas  and  Missouri. 
Tbo«ie  bmagbt  from  these  States  have  not  been  as  liable  to  Texas  or  acclimatization 
fever  as  if  brought  from  States  farther  north.  I  do  not  know  the  exact  localities  from 
which  they  came. 

I  know  of  several  lots  of  cattle  brought  from  the  East  to  this  county,  and  have  had    ' 
some  myself  pastured  with  the  range  cattle,  and  no  disease  has  occurred. 

TRAVIS  COUNTT. 

Mr.  W.  8.  Carotherif  /or  Dolorea  Land  and  Cattle  Company^  Justin. — In  January, 
1884,  we  purchased  at  a  place  12  miles  southwest  of  Indianola,  Warren  County,  Iowa, 
42  young  bulls.  Two  were  thoroughbred  Ilerefords,  and  the  balance  were  out  of  high 
grade  Durham  cows,  by  thoroughbred  Hereford  bulls.  We  bad  them  shipped  by  rail. 
They  wore  snowed  up  iiear  Autumn,  Iowa,  and  were  without  foo<l  or  water  for  forty- 
eight  hours  and  over.  Several- of  them  had  their  eaxB  badly  frozen.  They  arrived  at 
at  our  ranch  in  Kinney  County,  Texas,  on*  January  14,  lb84,  in  bad  condition  from 
length  of  time  in  transit  and  want  of  proper  care  while  en  route.  We  know  that  two 
of  tliem  died  from  the  eifects  of  the  shipment,  they  having  been  badly  crippled.  The 
other  4  (6  having  died)  in  all  probability,  died  from  the  effects  of  the  exposure  and 
bad  treatment  while  on  the  trains.  The  3G  left  are  in  good  condition,  doing  well,  and 
are  now  on  the  ranch. 

In  January,  this  year,  we  bought  another  lot  (41  head)  of  the  same  class  and  from 
the  same  place  as  the  lot  above  mentioned.  They  arrived  at  our  ranch  in  Kinney 
Countv,  Texas,  on  January  17,  1885,  in  fair  condition.  Two  died  shortly  after  their 
arrival  there.  The  balance  (30  head)  are  now  on  the  ranch  in  excellent  condition  and 
doing. well. 

We  also  purchased  another  lot  (Dnrhams,  bulls  and  heifers)  fi*om  Hume  Bros.,  near 
Lexington,  Ky.,  in  December  last  year.  They  arrived  at  our  ranch  in  Kinney  Couuty, 
Texas,  about  ChristmaN  day.  Eleven  died  soon  after  their  arrival  there.  We  then 
sent  and  got  Dr.  E.  A.  Carothors,  of  San  Antonio,  Tex.,  to  go  out  to  the  ranch  and  make 
a  medical  examination  into  the  cause  of  their  death,  and  see  what,  if  anything,  could 
be  done  to  save  the  remainder  of  the  herd.  After  a  more  thorough  examination  and 
investigation  of  the  matter,  his  conclusion  was  that  they  were  dying  from  the  effects 
of  exposure,  the  weather  having  been  for  some  time  very  cold  and  wet — wet  winter 
northers — and  there  was  no  shelter  on  the  ranch  for  the  herd.  Dr.  Carothers  recom- 
mended that  we  house  the  herd  and  feed  them  well  for  a  time,  which  was  immediately 
done.  Since  then  we  have  only  lost  one,  which  died  on  January  26, 1885.  The  bal- 
ance are  all  on  the  ranch  in  good  condition  and  doing  well. 

In  1880  we  moved  8,200  cattle  from  our  ranch  from  Williamson  and  Milum  counties 
(also  some  from  Bee  County),  Texas,  to  our  ranches  in  Dimmit,  Zavala,  and  Kinney 
connties,  Texas,  where  they  have  been  ever  since.  This  stock  and  increase  numbers 
over  15,000  head,  and  there  never  has  been  any  loss  or  sickness  among  them.  The 
native  cattle  that  were  there  in  1880,  and  with  which  our  stock  has  intermingled 
oontinuallyi  have  never  been  sick  or  had  any  disease. 

UVALDB  couimr. 

Mr,  B,  F,  Bwiard,  tTraltZs.— Thoroughbred  and  high  irrade.  Shorthorns,  and  Here- 
ford bulls  have  been  brought  from  north  of  the  south  line  of  Kansas  into  this  and 
•  adjoining  counties  for  the  past  three  years.  In  October,  1884,  Searight  and  Caroth- 
ers brought  about  50  head  from  Iowa  to  their  ranches  in  Zavala  and  Kinney  counties, 
and  the  previous  year  about  the  same  number  with  no  loss  from  fever.  Dr.  Johnson 
brought  several  carloads  from  Kentucky  to  his  ranch  on  the  Frio  River  in  this  county, 
and  I  have  not  heard  of  his  having  lost  any.  Mr.  0*Nell  brought  3  fine  thoroughbred 
Shorthorn  bulls  fh)m  Kentucky  four  years  ago,  which  are  yet  doing  good  service  on 
his  range.    Many  other  cattlemen  have  brought  in  p:ood  stock  with  like  result. 

Thousands  of  cattle  from  Eastern  Texas  have  been  driven  into  this  and  adjoining 
oonnties  during  the  spring  and  summer  months,  and  allowed  to  pasture  on  the  same 
ran^e  with  cattle  native  to  these  connties  without  loss  to  either,  all  being  alike  very 
healthy. 

During  the  months  of  June  and  July,  1883, 1  drove  from  NottVi  wi^'Ek^\»'\«xsv3^^^^xs^ 
the  ooanties  of  Cooke^  Denton,  Collin,  Hunt,  Fannin,  Liftm.«E,'BUo^^'S^T^\^€^\Ak^^^^ 
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kins,  and  adjoining  ooantioM,  jpnttiug  them  in  paniiiro  with  cattle  uative  to  thaw 
onimtiee.  I  ahiO|  at  the  euuie  tinit^,  brought  with  those  cattle  about  150  ^ade  SUurt- 
horn  bulls  that  had  l>een  bred  iu  (H>ine  of  theubuvc-uauied  conntiea.  Neither  nativw 
nor  those  I'.rJven  in  have  ever  had  any  dittcaite. 

Mr,  A,  Moore,  Frio  Eanch, — Refeniug  to  your  printed  circnlar  of  April  25, 1  beg  to 
answer  the  qnedtions  contained  therein,  as  follows : 

(1)  I  will  fittite  that  I  have  not  imported  any  bulls  or  other  cattle  from  outside  this 
State.  I  use  lull-blood,  Texas-raised  Durhams  and  Devons,  and  have  never  hal  any 
losses  from  acclimatization  fever  or  experience  in  regard  to  that  disaase. 

In  answer  to  your  second  tjnestion,  I  will  state  that  in  September,  1880, 1  purcbased  in 
Austin  County,  Texas,  1,100  head  of  stock  cattle,  and  dunng  the  same  month  brought 
them  to  this  ranch  and  allowed  them  to  pasture  on  the  same  range  with  my  native 
cattle.  During  the  summer  of  1881  I  also  purchased  about  660  head  of  stock  cattle 
in  Nacogdoches  and  Rusk  Counties,  in  Eastern  Texas,  and  allowed  these  also  to  past- 
ure with  my  othet  cattle.  Out  of  6,000  head  no  disease  of  any  kind,  to  my  koowl- 
edge,  ever  appeared  amongst  them,  and  the  cattle  frem  the  conntiea  named  negan  to 
■how  immediate  signs  of  improvement  from  the  day  they  arrived  on  the  range. 

TicTORiA  couimr. 

Mr,  K.  C,  OnlUttt  Victoria, — I  am  in  receipt  of  your  circnlar  letter  to  "  Texas  cat- 
tle owners,"  and  although  not  a  resident  or  any  of  the  counties  named  therein,  as  a 
resident  of  Southwestern  Texas,  I  take  the  liberty  of  answering  the  qnestions  mads 
in  your  letter.  » 

(I)  For  a  number  of  years  graded  cattle  have  been  introduced  most  snccessfully  in 
this  and  surrounding  counties  from  the  States  of  Kentucky,  Missouri,  and  Ohio;  and 
only  last  year  Mr.  J.  W.  Lake,  of  Newark,  Licking  County,  Ohio,  brought  down  fully 
100  head  of  graded  stock  from  the  State  of  Ohio,  and  selling  in  Victoria,  Goliad,  Bee, 
and  Refugio  Counties,  sold  on  time  with  ^arantee  aj^inst  disease  and  death  from 
dfsease.  And,  as  he  will  tell  yon  if  you  will  address  him  on  the  subject,  his  guaran- 
tee was  without  loss  to  him,  as  he  collected  on  all  animals  sold.  I  have  1  or  2  im- 
£  roved  animals  I  bought  from  D.  M.  Wilson,  who  has  been  importing  fine  stock  from 
[issouri  for  the  laat  seven  years. 

To  inquiry  number  two,  I  would  state  that  fte  cattle  from  this  section  and  these 
of  the  counties  named  have  come  io  contact  almost  every  year,  and  have  crazed  to- 
gether on  the  same  pastures  without  either  classes  being  affected  in  the  least;  and 
bs  evidence  of  the  falsity  of  the  charges  to  the  contrary,  I  would  only  cite  the  fact 
that  at  present  this  section  is  selling  thousands  of  cattle  to  the  owners  of  the  ranches 
in  the  Territory,  Pan-handle,  and  in  New  Mexico  and  Colorado,  who  are  moving 
them  north  to  and  across  the  thirty-fourth  line,  when  they  will  call  them  high-bred 
Northern  cattle,  and  be  loudest  in  raising  the  cry  of  quarantine  against  ''Texas  fever.' 
As  a  matter  of  course,  the  cattle  they  are  getting  from  here  now,  althongh  finer  tbao 
ever  before,  are  being  sold  to  them  very  cheap  in  consequence  of  this  prohibition,  to- 
wit,  one-third  leas  than  last  year,  all  of  which  is  very  detrimental  to  the  indoatr; 
and  has  caused  heavy  loss  here. 

WILLXAMSOItr  COUNTY. 

JfMart .  D.  E,  4'  J»  ^*  Snyder,  (?e»r^0foioa.-- Referring  to  yonrs  of  April  95  wa  will 
state  that  we  have  been  engaged  in  the  cattle  business  exdnaivelv  ainoe  1868,  and 
during  that  year  drove  cattle  to  New  Mexico  and  sold  at  Fort  Union.  In  1869  ▼• 
drove  to  Kansas ;  in  1870  to  Schnyler,  Nebr. ;  in  1871  to  Gheyenne,  Wyo.  We  ala> 
drove  the  same  ^ear  to  Idaho.  We  have  been  driving  and  ranching  in  wyomiDgand 
Colorado  ever  since.  We  now  own  the  old  Iliff  range  and  cattle  on  the  South  Platte 
in  Weld  Connty,  Colorado^  in  connection  with  Mrs.  mff  and  Messrs.  Brown,  of  Denver. 
We  also  own  a  large  herd  m  Stonewall  Connty,  Texas,  and  in  Mitchell  and  Tom  Greea 
Counties,  Texas.  We  mention  these  facts  to  give  you  a  correct  idea  of  oar  knowledge 
and  experience  in  the  cattle  business.  In  1875  we  bought  a  car-load  of  Sborthorned, 
cattle,  shipped  from  Boone  Connty,  Missouri,  to  this  (Williamson)  connty,  and  loit 
40  per  cent.  In  1876  we  shipped  a  car-load  of  25  head  from  Cheyenne  and  lost  only  3 
head.  We  have  had  other  snipments  since  from  Missouri  and  Kentnoky,  loaingftoinSS 
to  50  per  cent.  We  have  kn9wn  of  several  shipments  along  the  line  of  the  Texas  aod 
Pacific  Railroad,  west  of  Fort  Worth,  into  thecoimties  of  Taylor,  Nolan,  Mitchell,  Tom 
Green,  and  others,  all  of  which  have  lost  more  or  less  from  the  same  canse  acclims- 
tization  fever.    We  have  driven  cattle  from  the  coast  of  Texas,  and  from  aU  other 

Earte  of  the  State  as  far  north  and  west  as  the  counties  above  namiMl  to  our  ranebfl 
1  Colorado  and  Wyoming,  Kansas  and  Nebraska,  and  have  never  lost  by  oominf  ia 
contact  with  them.    We  have  as  fine  a  bred  herd  on  our  ranch  in  Colorado  as  there  if 
ADvwbere  in  that  oonutrv,  and  do  not  consider  that  we  are  taking  any  risk  in  driHnf 
OAJtlo  from  any  put  oiTexaA  voii  \iosisiii!(^  ^^^am.  V^^wa  ouoor  ranga  wit^  our  astiv^ 
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bred  aDimate,  bnt  at  the  Mine  time  we  think  there  it  great  risk  fn  ehippinff  cattle  di- 
rect from  the  ooaat.  or  Sonthem  Texas,  to  any  of  the  Weatem  States  or  Territoriee. 
We  know  of  seYeral  cases  last  year  where  cattle  were  shipped  directly  through  from 
Suiitliom  Texas,  in  which  they  oommnnicated  disease  toonr  native  cattle,  and  tho 
IntM  watt  heavy,  we  bein^  amonff  the  losers.  We  do  not  know  of  any  disease  in  ohang- 
Lug  cattle  from  one  portion  of  TeoLM  to  another  where  they  have  been  driven. 

WHKSUEB  OOUNTT.  ^ 

Mr.  IL  M,  Allen^  ifoieelie.— We  tamed  loose  77  bnlls  from  Illinois,  in  Mitchell 
County,  on  the  Colorado  River,  20  mUes  sonth  of  Colorado  City,  in  1882,  and  estimated 
a  loss  of  Hl>out  one-third  by  the  end  of  the  following  year  from  acclimatization  fever. 

Do  not  l<iiow  by  personal  observation  of  Eastern  Texas  cattle  tnrnod  loose  in  Muid 
connties  and  (sffect  of  same.  Beside  latitude,  the  care  and  attention  that  animalM  rc*- 
ceive  on  the  trail  enter  into  this  question,  and  to  fix  a  line  is  a  most  difficult  matter. 

The  Texas  and  Pacific  road  is  as  good  a  line  as  any  other,  and  to  fix  this  line  works 
far  less  injostioe  than  not  to  have  any. 


OOLOBADa 

Mr.  A,  M,  Prpw,  FuehlOf  Colo. — You^  communication  of  April  18  received  this 
morning.  In  reply  I  will  say  that  the  conn  ties  you  mention  are,  in  my  opinion,  free 
of  Texas  fever.  I  have  driven  cattle  from  the  counties  you  mention  to  Colorado  since 
1887,  and  I  have  never  seen  a  case  of  Texas  fever  in  Colorado  until  last  season,  and 
the  cattle  that  diseased  the  native  cattle  here  were  Bhipi>ed  from  Southern  Texas.  We 
drove  cattle  in  here  last  year  from  Southern  Texas,  watered  them  at  the  same  lakes 
that  oar  best  natives  watered  at,  graxed  over  the  same  ground,  and  turned  them  loose 
to  winter  together,  and  not  one  of  oar  natives  died  nntiflate  in  the  winter.  Of  course, 
we  expeot  to  lose  a  few  cattle  from  natural  causes.  However,  our  losses  were  very 
light  the  past  winter.  We  are  having  nice  rains  and  snows  now,  and  cattle  will  soon 
be  in  fine  condition. 

MISSOUBI. 

Mr,  Johm  O.  Wood,  Canlon,  Mo. — In  compliance  with  your  request  for  information 
in  reference  to  Texas  cattle.  I  would  say  tnat  I  have  been  engacod  in  cattle-raising 
in  Throckmorton  Coanty,  Texas,  for  ten  years,  and  have  shipped  bull  calves  to  Texas 
firom  Missouri  at  different  times ;  in  all,  81  head.  Eleven  hood  died,  but  I  found  they 
did  not  die  of  Texas  fever,  bnt  from  acclimatization,  and  not  one  of  those  that  I  kept 
op  and  fed  and  cared  for  died.  This  takes  about  75  days.  I  have  always  taken  bulls 
there  late  in  November  or  early  in  December.  I  have  shipped  steers  twice  from  Texas 
to  MisBonri  and  put  them  among  native  cattle  early  in  Kovember,  and  no  sign  of  dis- 
ease apiiearod  among  my  natives.  One  shipment  was  made  from  Tarrant  and  one 
from  Tliruckmorton  County.  In  18B0  a  lot  of  Rio  Grande  (Texas)  cattle  came  through 
my  range  and  infected  my  cattle  with  Texas  fever  and  several  of  them  died.  Also  in 
1880 1  bad  a  lot  of  beeves  driven  up  to  Caldwell,  Kans.,  and  several  of  them  took 
Texas  fever  fh>m  Southern  cattle  that  had  been  driven  over  the  trail.  I  never  feel 
the  least  afraid  of  Northern  Texas  cattle  being  put  with  my  natives  here  in  Missouri. 

ifr.  George  JI.  Goddard.  Saint  Louis. — In  reply  to  yonr  official  inquiry  addressed  to 
cattlemen  of  Texas,  I  wonhl  state  that  I  have  over  15,000  head  of  cattle,  located  on 
the  Pecos  Biver.  in  Tom  Green  County,  Texas.  Three  years  ago  I  purchased  150 
three-quarters  Suorthorn  bulls  from  Motley  County,  Texas,  and  moved  them  to  my 
place  in  May  without  loss  from  acclimation.  Two  years  ago  I  paFchased  15  high- 
jrrndo  Ilercfords  in  Kentucky  und  shipped  them  to  my  ranch  in  April  without  loss. 
February,  1884,  I  purchased  from  Gentry,  of  Snabio,  Mo.,  100  high-grade  Shorthorns 
irom  sovcn-cigbths  to  iifteeu-sixteeuths  thoroaghbreds,  and  shipped  them  to  my  ranch 
without  loss,  and  last  December  I  saw  the  most  of  them  in  the  general  **  ronnd-np," 
looking  splendid. 

WTOMINO. 

Mr,  A,  8.  Mereer,  Cheyenns, — With  pleasure  I  note  yonr  remarks  in  the  press  dis- 
p.itrUes  of  this  morning  about  the  Texas  dead-line,  and  when  our  folks  properly  un- 
ilerstoaid  this  matter.  North  Texas  cattle  will  be  admitted  into  Northern  ranges  ;  but 
tberu  is  a  world  of  eancating  to  be  done.  To  show  yon  what  my  views  on  this  sub- 
ject are  I  inclose  yon  an  editorial  finom  the  Journal  of  April  3.  I  am  familiar  with  the 
whole  of  Northwest  Texas  and  know  whereof  I  speak : 

''  Kamae  and  lexoi. — ^The  Texan  lAve-Stoek  Journal  seems  to  think  that  a  large  nam- 
ber  of  Texas  cattle  will  be  admitted  into  Kansas  by  the  sanitary  board  after  a  few 
daya^  detention  on  the  border,  in  company  with  native  cattle  put  ixitA'Oi«^Vi«K^\i^ 

35  AO W 
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determine  whether  there  is  a  fever  germ  among  them.  We  think  that  olive  hrancli 
of  peace*  that  is  being  held  oat  to  Texas  drovers  U  deceptive  and  shoald  not  be  borne 
nloft.  There  ih  do  doubt  in  our  niiud  as  to  the  fact  that  all  native  oanle  north  of  the 
TJpjter  CroMtt  Timbers  in  Texas  are  as  &ee  ftxMn  splenic  fever  as  are  those  of  Colomlo 
an«{  RauHas.  But  tho  herds  made  np  in  (hose  seotious  are  so  frequently  mixed  with 
ScMirboni  Texas  cattle  previously  brought  in  that  it  is  tery  dimoult  to  gfst  a  clean 
bill  uf  health.  Experiouce  on  the  border  shows  beyond  any  queetion  that  there  is 
jio  (Iclinito  time  between  exposure  to  and  development  of  fever.  Ninety  days  is  as 
f^hort  a  time  us  is  absolutely  safe.  It  has  been  known  to  develop  at  any  and  every 
})<  riod  between  tt^n  and  ninety  days.  Hence  any  such  test  as  above  mentioned  » 
vxilueless,  except  at  the  end  of  the  ninety  davs,  and  the  sanitary  board  is  not  likely  to 
makt)  auy  rule  that  has  an  nnoertain  sound  among  the  people  who  have  forced  the 
quarantine  measures  and  to  whom  the  board  is  responsible. 

^'  The  j)eoplo  owning  the  cattle  In  the  district  where  the  fever  is  known  to  fferminste 
have  a  right  to  know  exactly  what  to  expect,  and  should  not  be  bnoyed  op  by  falseor 
deceptive  utterances  that  might  load  them  into  trouble.  If  the  gentlemen  from  the 
coast  kuow  thoir  cattle  cannot  come  in  under  ninetv  days  they  will  be  loth  r<o  drive 
from  Wichita  Falls  or  Harold  and  take  the  chances  of  selling  their  cattle  in  theantnmn 
at  such  figures  oh  those  who  have  range  and  feed  may  choose  to  offer.  The  fact  is 
that  all  cattle  from  what  mav  be  termed  the  infected  district  will  \>e  religionsly  kept 
out  until  the  law  has  been  fully  enforced.  The  line  of  infection  is  the  dimcnlt  thing 
to  establish,  but  when  once  settled  it  will  be  a  'sure  enough '  dead-line. 

**  The  western  or  northwestern  edge  of  the  Upper  Cross  Timbers  may  be  token  as  a 
iafe  line,  so  far  as  the  North  is  concerned.  There  are  a  few  conntiee  eonih  and  east  of 
this  that  would  probably  be  safe  sections  to  receive  cattle  fh>m,  bnt  the  line  woold  be 
crookt^d  and  uncertain.  The  question  can  be  determined  by  honest  care,  and  the  peo- 
ple of  Texas  are  as  mnch  interested  in  the  matter  as  those  of  the  North.  Any  couotv 
m  North  Toxas  where  the  native  cattle  take  the  fever  from  ooming  in  contact  with 
Southern  Texas  cattle  is  a  safe  country  from  which  to  receive  native  OAttle.  And  the 
reverse  proposition  is  tme.  It  is  a  little  difflonlt  to  get  at  an  exactL  or  poaitive,  line 
luHt  as  it  is  difficult  to  deterpiine  the  point  where  two  nicely-shaded  lineeon  a  picture 
Dlend.  There  is  a  sort  of  middle  ground  in  the  picture  where  tlie  colore  eannot  be 
distinguished.  So  there  is  a  neutral  strip  on  this  line  of  infection.  But  the  line  as 
laid  down  above  is  on  the  side  of  absolute  aafetv.  When  properly  adjasted  there  will 
be  a  safe  inlet  for  all  of  the  steers  from  North  Texas,  and  that  section  la  readly  in  the 
eanie  boat  with  Kansas  and  Colorado. 

**  In^to^d  of  a  misundei-standiug  and  pnlling  apart,  the  people  of  the  South  and  the 
North  want  to  enter  upon  a  concert  of  action  that  will  oeVelop  all  the  faote  about 
si^lenio  fever  and  enable  them  to  shape  their  action  as  to  bring  about  trade  and  market 
relaUons  to  their  mutual  interests.  Self-preservation  is  the  first  law  of  natnro^  and 
tUe  Tf^xan  Is  as  quick  to  assert  it  as  the  oitlaen  of  Kansas  or  any  other  country.  Bat 
a  knowledge  of  aU  the  faote  will  aid  all  those  in  interest." 

BEPOBT  OF  B.  F.  OtmNINCldAlI. 

In  order  to  gain  all  the  additional  information  that  could  be  obtained 
at  this  time,  Col.  S.  P.  Oanningham,  an  employ^  of  the  Bareaa  of  Ani- 
mal Industry,  was  directed  to  make  a  trip  across  Texas  thironffh  the  see- 
tiou  of  tlio  country  where  the  boundai'y  line  of  the  Infected  district  was 
believed  to  run,  and  to  gather  all  the  known  facts  bearing  on  this  ques- 
tion. Colonel  Cunningham  made  this  trip  and  submitted  the  foUowing 
rci>ort : 

Siu:  I  have  the  honor  to  snbmit  the  fbllowing  report  of  my  labor  and  its  results,  u 
au  i  inplov6  of  the  Bureau  of  Animal  tndnstry ,  since  my  appointment  to  date.  This  re- 
IHiii,  would  have  been  in  your  hands  soouor  had  it  not  been  held  back  in  order  to  secure 
inlormatiou  that  I  Icnow  would  have  ^reat  bearing  on  its  value,  and  when  most  of  tbii 
u.'ul  bticQ  collected  I  was  taken  with  illneae.  and  write  now  on  a  bod  of  fever.  I  ira^ 
a])poiuted  July  1,  18^5,  by  Hon.  Noruian  J.  Colman,  Commissioner  of  Agriculture,  and 
iiotiiTod  thut  you  would  furnish  me  instructions  as  to  the  field  and  soope  of  my  labors. 
Uiiiler  date  oi' July  9,  1HH5,  I  received  the  following  from  yon: 

"  1  desire  that  you  should  obtain  as  aconrate  information  as  possible  in  regard  to 
th(^  movoinent  of  cattle  from  Toxas  during  the  present  summer.  We  are  auxiuiu  to 
k>(>:)t»>  the  Texas  tcv»r  line  across  Texas,  and  want  all  the  definite  and  reliable  Jb- 
fonnatioD  ou  this  subject  that  can  be  obtained." 

Acfonipanying  this  were  questions  showing  the  oharact-er  of  information  needed 
Yon  ulso  iubtruct^^d  mo  to  obtain  from  the  proper  State  ofBcers  at  Anstin  a  stateioeol 
showing  the  number  of  cattle  Vn  ea^^Yi  ^1  \^<^  coxm^ties  of  Tteni  aeeordiog  to  thelatart 
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nms.  The  movemont  of  the  cattle  from  the  State  to  Northern  ranges  had  already 
^uu ;  but,  owing  to  a  misauderMtanding  between  the  occnpants  of  what  ta  termed 
)  neatral  strip  (a  map  of  which  I  sent  yon  some  time  since),  and  the  owners  of  the 
rds  on  the  trail,  there  had  occurred  a  serioos  blockade  near  Camp  Supply,  in  tbe 
Han  Territory.  I  proceeded  to  this  point,  going  viA.  Dodge  City,  Kaus.  I  sent 
a  report  of  the  Situation,  aftier  seeing  a  large  number  of  the  cattle,  their  owners, 
9  the  ranchmen  of  the  strip  early  in  Angust,  and  while  there  arranged  to' secnre 
i  have  secured  since  a  complete  list  of  all  the  cattle  that  left  Texas  this  season  by 
8  Dallais  trail,  as  it  has  been  tennod.  There  w6re  31  herds  passed  between  July  18 
i  September  10,  1885,  numbering  78,133  head,  and  all  in  apparent  good  health  esf- 
it  a  few,  which  died  from  poverty  and  black-leg.  I  have  the  name  of  every  owner, 
)  number  in  herd,  destination,  and  the  counties  in  Texas  thej  started  ttoin..  About 
)20th  of  August  I  wa«  notified  by  the  secretary  of  the  Western  RauHas  Amociation.  of 
dge  City,  that  fever  had  made  its  appearance  in  toveral  herds  In  the  strip  near  the 
lias  trail,  chargeable  to  the  trail  cattle,  ^p  1  returned  to  Dodge  Cit^  for  the  pur- 
le  of  iuvestigiition.  On  reaching  that  point  I  found  Dr.  Holconibe,  State  vetenua- 
n  of  Kansas,  there,  investigatiug  in  the  V  pasture  where  the  outbreak  was  claimed 
have  been  greatest^  While  awaiting  his  return  I  was  fortunate  in  meeting  the 
ners  and  foremen  of  nearly  every  ranch  on  the  strip  that  had  been  reported  to  me 
having  fever,  and  they  denied  the  existence  of  any  outbreak.  Dr.  Holoombe,  on 
I  return,  informed  me  that  be,  accompanied  by  Dr.  P.  Harden,  veterinary  surgeon, 
i  spent  ten  days  in  searching  for  cases  in  tnis  pasture  and  found  one  dead  cow, 
lich  had  been  dead  over  twenty-four  hours,  yet  from  autopsy  they  both  determiued 
i  had  died  from  fever.  Returning  to  Texas  I  found  letters  from  the  Puu-haudle,. 
tifjing  me  of  a  fever  outbreak  In  Donley  County.  I  started  on  September  15,' 
1  found  quite  a  serious  outbreak  had  occurred  among  the  native  and  graded  cattle 
the  Cownart  &  Co.  pasture,  near  Clarendon.  I  sent  you  a  report  at  the  time.  I 
ve  since  traced  the  caase  of  the  outbreak  and  found  it  due  to  cattle  shipped  from 
.nfman  and  Houston  Counties.  The  epidemio  was  of  short  duration,  ana  the  per- 
itage  of  deaths  less  than  in  ordinary  seasons,  proving  more  fatal  among  high 
idtid  cattle  than  native  Spanish,  yet  several  deaths  occurred  among  these.  The 
ses  in  this  locality  I  do  not  think  exceed  in  all  75  head.  Messrs.  Finch,  Nelson  <& 
.,  Bowe  Bros.,  and  Curtis  A  Atkinson  are  reported  to  me  as  having  lost  fully  200 
%d  this  season,  the  former  from  the  passage  of  the  Kaufman  cattle  through  their 
iges,  the  two  latter  from  cattle  from  Qrinies  and  Limestone  Counties.  While  on 
6  strip  I  arranged  to  secure  a  list,  of  all  the  cattle  that  had  crossed  at  Doan's  store 
io  the  Indian  Territory  going  l^orth,  and  have  since  received  it.  From  it  I  find 
)  drive  foots  up  by  this  route  for  18dfi,  240,354. 

flavine  sent  out  the  circulars  from  Commissioner  Colman  in  regard  to  disease  and 
slimation  of  cattle,  I  determined,  from  receiving  so  few  replies,  to  travel  over  the 
iges  from  Rod  Riv^r  to  the  Rio  Grande.  As  it  was  not  practicable  to  make  this 
p  by  public  linos  of  travel,  I  secured  a  good  team,  guide,  aud  hack,  and  arranged 
Start  October  1.  But  receiving  notice  of  an  outbresQi  of  fever  in  Wheeler  Couuty, 
XHS,  I  shipped  my  outfit  to  Harold,  Tex.,  and  then  crossing  at  Doan's  proceeded  to 
ibeetio,  from  which  point  I  reported  to  you  the  result  of  the  outbreak.  Returning 
Red  River  at  Doan's,  I  c<jntinued  my  long  Journey  to  the  Rio  Grande,  and  send  you 
rewith  the  result  of  that  trip. 

rUe  accompanying  map,  with  the  marked  line  (1)  is  the  one  from  information  gath- 
id  on  the  roail  that  Would  be  above  any  remote  danger  of  infection.  Starting  as  it 
.^s  at  the  northeast  comer  of  Clay  County,  including  that  county  and  Archer,  thence 
I  til  on  east  line  of  Throckmorton  to  the  Clear  Fork  in  Shackelford,  I  was  induced 
place  this  line  from  the  fuUowing  facts  obtained  from  Messrs.  Curtis  &  Atkinson, 
.  C.  Worsham,  Ikard  Brothers,  Hon.  J.  N.  Simpson,  H.  C.  Bedford^  and  a  number  of 
ler  gentlemen  who  are  strictly  reliable,  and  who  have  been  ranging  in  this  section 
'  years.  These  gentlemen  all  agree  that  this  line,  drawn  as  it  is  north  of  the  Cross 
tubers,  is  in  a  high,  healthy  latitude;  that  cattle  reared  there  are  as  free  from  im- 
rting  fever  to  the  cattle  of  the  Northern  States  or  Territories  as  the  cattle  of  Kansas 
Colorado;  that  they  are  subject  to  iufection  from  contact  with  coast  cattle,  aud 
U  while  cattle  of  improved  breeds  when  broaght  from  colder  latitudes  are  subject 
acclimation  feven  the  losses  are  slight,  i^ud  when  properly  cared  for  do  not  exceed 
l>er  cent*  Then  allowing  on  this  hue  l\)  south  as  laid  out  on  the  map  to  the  Col- 
kdo  River,  my  Judgment  is  supported  by  the  report  of  a  committee  of  the  BrazOs 
d  Colorado  Cattlemen's  Association,  herewith  submitted,  marked  A.  After  crossing 
3  Colorailo  River  and  on  to  Eagle  Pass^  I  have  similar  testimony  of  many  ranchmen 
to  the  safety  of  tbe  line.  Now,  I  wish  to  be  clearly  understood  that  I  do  not  bold 
i.t  I  reach  in  this  line  the  southern  limit  where  infection  begins;  the  vast  extent 
territory  to  examine,  the  impoHsibility  in  a  few  months  of  gaining  all  desired  in- 
-uiatiouj  renders  it  impossible  to  absolutely  define  a  line  above  which  all  cattle  are 
e  from  imparting  this  disease  and  below  which  all  give  off  the  fever.  Yet  I  do  un- 
sitatingly  affirm  that  this  line  is  as  safe  and  reliable  as  any  parallel  of  latitude  hlth- 
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erto  named  by  State  sanitary  boards.  At  the  recent  national  oonyention  ic  8iint 
Louis  I  had  a  oonjialtatioii  with  Western  and  Son  them  ranchmen  from  New  Ifexioo 
and  Colorado,  and  from  Sonthwost  Texas  and  the  Pan-handle,  and  they  8Dg£iHite& 
the  line  marked  as  No.  3  to  be  safe.  This  is  to  start  at  Laredo  and  follow  titeillte^ 
national  Railroad  to  Taylor,  in  WilliamHon  Connty,  thence  via.  Missonri  Paci6o  Bail- 
way  to  Fort  Worth,  then  Tia.  Fort  Worth  and  Denver  to  Bowie  in  Montague  County, 
thence  due  north  to  Ued  River.  A  line  (No.  2)  from  Ea^le  Pass  to  Red  River  vaa 
held  as  perhaps  a  satisfactory  temporary  line,  but  Messrs.  ii.  O  Head,  J.  N.  Simpson, 
and  J.  W.  Little  rather  favored  line  No.  3,  from  Laredo  to  Colorado  River  to  Austiii, 
thence  up  said  river  to  line  Ni>.  1.  at  comer  of  Coleman  and  Brown  Counties,  and  tbei 
north  with  said  line  No.  1  to  R«<(  River. 

I  submit  these  various  lines  for  your  consideration  and  action,  and  oxily  regret  that 
there  is  not  more  complete  data  to  give  you  on  this  important  subject.  Tht  stocktijen 
of  Texas  and  the  ranchmen  of  the  North  aud  West  have  been  brought  nearer  together 
by  the  efforts  of  the  Bureau,  and  I  am  satititied  that  during  the  next  bix  months  1  «rill 
be  able  to  gather  much  reliable  information  in  rej^ard  to  thiit  disease.  luveHtigationi 
BO  far  this  season  show  the  cattle  found  infected  with  fev«r  received  it  from  cattlu  tb;it 
came  from  eaat  and  south  of  line  No.  3. 

Indeed,  Kaufman,  Houston,  Crimes,  Limestone,  and  Freestone  County  herds  arb  Hio 
only  ones  that  wore  proven  to  me  as  having  caused  infection.    As  soon  as  statiaticU 
data  are  collected  at  Austin  I  shall  forward  to  you. 
Very  resxiectfullyy 

8.  P.  CUKXTNOHAif, 
Employ  Bwrtau  A  nimai  Imduitrf, 

Dr.  D.  E.  Salmon, 

Ckitf  ^f  Jiurtau  qf  Animal  Jadaf fry. 

In  oonneotion  with  this  report  Oolonel  Ganniiieham  submitted  the 
foUowiug  reijort  of  a  committee  appointed  by  the  Brazos  and  Coiorado 
Cattle  i^ociation : 

Abiuoob,  Tex.,  Koremher  10, 1833. 

Sir  :  As  yon  remember,  I,  in  conjunction  with  two  other  members  of  the  Brazos  sad 
Colorado  AsHociatiou,  was  appointed  a  committee  to  eather  up  and  protiout  to  yun  the 
fucts  ri'i^ariFiuir  splenic,  Spaniuh,  or  so-called  Texas  fever,  as  it  aflfectwd  the  range  qr 
ranch  cattle  within  the  boundaries  of  thiis  association,  an  association  that  extendi 
from  the  Clear  Fork  of  the  Brazos  River  on  the  north  to  the  southern  limits  of  Col^ 
man  and  Uuuuels  Counties  on  the  south,  from  the  west  line  of  EUistland  County  on  the 
ea^t  to  Blartin  and  Howard  Counties  on  the  west,  embracing  the  counties  of  Stepbcii, 
Shackclfonl,  Jones,  Fisher,  Scurry,  Mitchell,  Garza,  Borden,  Martin,  Howard,  Midland, 
Nolan,  part  of  Tom  Qreen,  Runnels,  Taylor,  Callahan,  and  Coleman,  and  oovering  i 
oattle-raiige  belt  of  some  '.iOO  miles  east  and  west,  and  200  miles  north  and  south,  aod 
on  which  at  present  4U0,000  range  cattle  are  run.  The  climate  is  dry,  range  mesqaits^ 
free  from  post-oak,  water  good,  altitude  averaging  over  1^400  feet.  Cattle  raised  hers 
are  very  heallhy  and  free  from  giving  off  au}'  contagions  diseases.  At  times  onr  eoaoty 
has  boen  charged  with  spreading  splenic  fever,  but  this,  when  tracea  to  its  on|iii, 
has  invariably  shown  the  fever  originated  in  and  was  propagated  by  cattle  eosiing 
from  the  coant  country.  Living  and  rauching  near  the  center  of  this  bolt  in  Joa«i 
County  for  near  seven  years,  running  from  5,000  to  10,000  cuttle,  we  have  bad  oo 
trouble,  and  never  had  our  herd  or  young  cattle  from  it  suspicioned  aaspreading  (JBrer 
when  sold  to  Northern  ranges;  and  our  committee  know  as  well  as  ycnrsetf  that  tht 
Spanish  cattle  in  this  belt,  raised  on  our  ranges,  are  as  free  from  imparting  diseaaeof 
any  kind  as  any  cattle  on  the  ranges  of  Moutaua,  Wyoming,  Nebraska,  or  Dakota.  Is 
regard  to  acclimation  of  Northern  cattle  on  our  ranges,  we  acknowledge  the  snddes 
chauge  from  a  cold  to  a  sultry  climate  gives  a  slight  attack  of  acclimating  fever  siiiii> 
lar  in  symptoms  to  splenic  fever,  yet  when  cattle  from  the  North-<-high-grade  bYilUor 
full  bloo<lii— are  brought  in  in  winter  and  properly  cared  for  the  lose  is  very  light,  soft 
exceeding  10  ner  cent.  We  and  our  association,  as  yon  well  know,  nse  high  eisda 
Herefords  ana  Shorthorn  bnlls.  Our  grade  cattle  receive  and  are  liable  to  spieoio 
fever  when  brought  in  summer  into  contact  with  eoast  cattle.  The  aboTe  ooveitai 
near  as  we  can  hurriedly  summarize  the  condition  in  onr  ranges.  Anxions  iikeyoa^ 
self  to  got  at  the  bottom  facts  of  this  bnsiuess,  we  wish  to  uphold  your  hands  m  Disk- 
ing a  complete,  thorough,  and  impartial  statement  of  the  aituation. 
Kespectfhlly  submitted, 

W.  J    BRTAN 
CluUrman  of  Oommif <e«,  for  J.  W.  Num  amd  J.  J.  UWm. 

Hon.  S.  P.  CUXNTKOHAM,  .  ,  ,o      «. 

^iiioial  ladsstry  Bureau  of  United  States. 
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The  lines  referred  to  by  Oolonel  Oanningfaam  in  his  report  will  bo 
found  on  the  accompanying  map,  and  are  numbered  to  correspond  with 
tho  numbers  used  by  him. 

II  will  be  observed  that  in  the  report  of  Oolonel  Cunningham,  and  in 
that  of  the  committee  of  the  Brazos  and  Colorado  Association,  the  state- 
ments in  regard  to  this  disease  are  general  and  apply  to  a  large  district 
of  country  without  any  definite  detailed  foots  in  support  of  them.  This 
difficulty  has  been  encoantered  with  many  reports  received  from  the 
State  of  Texas.  Differont  organizations  of  stockmen  and  different  indi- 
viduals have  different  ideas  as  to  the  location  of  the  infected  district  in 
the  Stnte,  and  these  are  usually  presented  in  general  terms  as  conclu- 
sions from  their  experience  in  the  country  referred  to.  It  is  evident 
'  that  a  definite  line  cannot  be  traced *from  such  information  as  this.  The 
opinions  of  differiBnt  individuals  will  vary,  and  that  of  the  same  indi- 
vidual, from  year  to  year,  according  t6  his  experience  at  the  time.  The 
only  way  to  dra\^  a  definite  and  safe  line  of  demarkation  is  to  consider 
the  definite  observations  of  cattlemen  as  to  the  effect  of  moving  cattle 
from  one  given  part  of  the  Statx)  or  of  the  country  to  another  given  point 
When  a  large  number  of  such  observations  are  collected  then  we  have 
reliable  data  upon  which  to  found  an  opinion  that  cannot  but  be  in 
accordance  with  the  fiicts.  Believing  this  to  be  true,  I  have  taken 
into  consideration  the  definite  statement's  which  have  been  given  in 
full  above,  and  I  have  drawn  a  line  from  the  Bed  to  the  Bio  Grande 
Bivers  in  snoh  a  position  that  I  think  it  may  be  assumed  that  all  the 
country  west  and  northwest  of  that  line  is  free  from  any  permanent  in- 
fection, and  the  native  cattle  from  it  may  be  safely  taken  to  any  part 
of  the  country  without  disseminating  the  contagion  of  Southern  fever. 
I  would  re]>eat  here  what  has  been  said  in  regand  to  other  Stat<e8,  that 
all  the  country  east  and  southeast  of  this  line  must  not  be  considered 
as  permanently  infected ;  undoubtedly  there  are  considerable  sections, 
possibly  whole  counties,  which  are  free  from  the  contagion  of  this  dis- 
ease, and  from  which  cattle  might  be  safely  taken  to  Northern  States. 

The  counties  most  likely  to  be  uninfected,  I  judge,  from  information 
received  from  the  leading  stockmen  of  Texas,  are  Shackelford,  Calla- 
han, Taylor,  Bunnels,  Coleman,  Concho,  McCulloch,  San  Saba,  Mason, 
Llano,  Gillespie,  and  perhaps  others  which  are  of  a  more  or  less  moun- 
tainous character. 

The  line  which  is  drawn  must,  therefore,  be  considered  as  a  prelimi- 
nary line,  based  upon  such  positive  information  as  we  have  been  able 
to  collect,  and  is  subject  to  revision  and  change  according  to  investi- 
gations which  may  be  made  in  the  future. 

In  case  the  National  Government  attempts  to  regulate  the  movement 
of  Texas  cattle  and  makes  a  distinction  between  the  infected  and  the 
uninfected  portions  of  the  State,  I  woitld  strongly  recommend  that  ex- 
periments be  instituted  to  determine  from  what  counties  east  of  this  pre- 
liminary line  cattle  may  be  safely  taken  to  uninfected  sections  of  the 
country.  The  quarantine  restrictions  of  Kansas  and  other  Western 
States  considered  all  that  part  of  Texas  south  of  the  thirty-fourth  par- 
allel of  latitude  as  infected  and  the  cattle  from  all  this  part  of  the  State 
as  liable  to  disseminate  the  disease.  These  regulations  were  doubtless 
based  upon  the  most  authentic  information  that  could  be  obtained  at 
the  time,  but  it  seems  very  certain  from  the  facts  given  above  that  such 
a  division  of  the  State  does  great  injustice  to  many  of  the  western 
oounties,  and  if  the  preliminary  line  which  I  have  indicated  should  be 
adopted  cattle  from  a  large  section  of  the  State  would  be  aHow^  ^  Mf^ 
anywhere  without  restrictionfl^  and  this  may  "b^  Ba&!^  diOTi^  ^2i^^DA^^^ 
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under  the  regalations  of  the  past  year  they  would  have  been  considei 
infected  cattle.  The  cattle  from  east  of  this  line  uiight  be  allowed 
go  into  other  States  and  Territories  as  usual,  provided  they  are  restric 
to  well-defined  trails  and  are  not  allowed  to  go  upon  the  ranges  of  8 
ceptible  cattle  until  three  months  hate  ela])sed  since  they  were  dri^ 
&om  the  infected  country.  During  the  winter  months  there  would 
no  necessity  for  any  restrictions. 

To  show  the  number  of  Texas  cattle  west  of  this  preliminary  line  t 
may  be  allowed  to  move  anywhere  without  restrictions,  I  append 
following  table,  which  gives  the  cattle  in  those  counties  assesscHi  for 
year  18^,  as  compiled  from  the  records  of  the  State  and  certified  to 
the  comptroller : 


CaoBtj, 


An<lTvwv  ....••••••••••••.. 

AnnMtrong  .•••.••..—•-.. . 

Bai1<>y 

Borden  ........•.••.. , 

Biii»coe... ••••.. ........... 

C»riuin • 

CaMro 

ChildrcM ..........4. 

Cocbran 


Coll  iu«;s  worth 
Cotllrt , 


Cnmliy  ........ 

Dalla-.n 

DawiM>ii  ....... 

Deaivmitli..... 

IHckoQ4  ....... 

Don  ley..  ..•••. 

BI  Paao.. ...... 

Fi»h.»T.. ....... 

Floyd 

Gaiuos 

Garaa \^. 

Gray 

Hale 

HaU    , 

Hansford  .••••, 
Uardf  man  ..... 
Hartley........ 

Haakefl 

Beniphill 

HoolUt*y. .•••., 
Howara ....... 


Himbsr. 


Coonty. 


I 


KUB 


403 

4«.414 
70 » 

22,2^1 
Kono. 
}(one. 
None. 

81,  140 
N«»n©. 

l;\  .".-4 

39.  767 

K^rine. 
Kone. 
N©ii«. 
106,545 

40.  446 
?4,  916 
61».  -JOS 
19. 60«i 

36. 150 
3,275 
6,0412 

15.674 
2,5fi0 

46, 141 
Koo«. 
7.i/J4 

24.  7t»0 

KoDf. 

24.UC6 


>. •*.... ...I 


Hntcblnaon 
Junes....... 

Kent 

King 

Kntijc ....... 

L»mb 

LipACt^mb  ............. 

Liiiibock..-.....M.... .. 

Lynn    ...•....•...••... 

M«rtin 

MiNjr« ................. 

MoU«y • , 

Ocl.illiea 

Oldham , 

Parmer 

PfdM  (two-tlilrda)..... 

Potter , 

Presidio 

Randall 

RolMsrta.. ........ ...... 

^Scurry...  ••.•......,•. 

-Sherman  .............. 

Sfnm;  wall. .«.•.•••••.  .. 

Swiaher., 

Terry 

Tom'Green  (oiie<1ial/).. 

\rbeeler 

Wilhanzer 

YoAkiuu 


Total 


I 

t 


So 
t 
8 

J 
He 

8 

4 
I 
1 


8 

K« 
Kei 

r. 


As  the  total  nnmber  of  cattle  assessed  in  Texas  for  the  year  1^ 
was  6,939^001,  it  will  be  seeti  that  uearly  one-fourtii  of  these  are  in  1 
district  west  of  the  preliminary  line  referred  to  above. 


THE  GAPE  DISEASE  OF  FOWLS. 

In  the  first  annual  report  of  this  Bureau  a  complete  translation  ^ 
given  of  M.  Megnin's  paper  on  the  syngaymoi  iraclicalu  and  the  (lis4?j 
which  it  causes.  After  the.publica  tion  of  that  report  Dr.  H.  D.  Walk 
of  Franklin ville,  N.  Y.,  called  our  attention  to  the  fact  that  he  had  bt 
making  some  investigations  of  this  subject  which  had  led  him  to  o 
cluaious  that  would  very  greatly  modify  the  generally  accepted  vje 
as  to  the  manner  in  which  the  parasite  gains  access  to  the  body  of  1 
host,  and  also  in  regard  to  measures  of  prevention.  To  obtain  *d<l 
tional  light  upon  this  important  question  Dr.  Walker  was  employed 
repeat  his  exporimeivta,  to  iv\x\m\i  \Tv\\fcT\tv.l  with  which  Control  exp 
iiueuts  might  be  maCLe  Va  \ix^  \a>3w^\«rs  ^1  \XiSsi  ^^xwssasic^^N^  tn  8i 
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under  the  regalatloiiB  of  the  past  year  they  would  have  been  considi 
infected  cattle.  The  cattle  from  east  of  this  line  mif^ht  be  allowe 
go  into  other  States  and  Territories  as  usual,  iirovkled  they  are  restri( 
to  well-defined  trails  and  are  not  allowed  to  go  upon  the  ranges  of 
ccptible  cattle  until  three  months  hate  elapsed  since  they  were  dri 
from  the  infected  country.  Duhng  the  winter  mouths  there  wottl( 
no  necessity  for  any  restrictions. 

To  show  the  number  of  Texas  cattle  west  of  this  preliminary  line 
may  be  allowed  to  move  anywhere  without  restrictious,  I  append 
following  table,  which  gives  the  cattle  in  those  counties  assessed  foi 
year  18^,  as  compiled  from  the  records  of  the  State  and  certified  t 
the  comptroller:  • 


County. 


Andrewt , 

AnnHtrong ... 

Bailoy 

BorUcn 

BiUt-oo......,, 

C&Tfton ••< 

Ca>)tro .., 

ChililroM , 

Coclimn , 

Collingsworth 

CoUlo 

Cnmhy , 

Dallam 

Dawnon , 

Dearmnith..... 
DickooA 

Bl  rajio....... 

FinhiT.. ..:... 

Floyd , 

Gaiuos 

§ai*fta  .....•.., 
ray 

Hale 

Hall 

Qansford  ..••• 
llardfrnaa.... 

liArtley 

Hi^kctl 

Henipltin 

HookJi«y 

Howaru  ...... 


Humber. 


403 
46. 414 
7011 
23,291 
None. 
None. 
None. 
81,140 
Ni>iie. 

rj,r.r»4 

39,  767 
50,8^5 

Nouo. 

Kitae. 

None. 

106.  .S45 
40. 440 
^4,  016 

6y.  'jy2 

19, 600 

36, 150 
3,875 
6, 002 

15,874 
2.  MO 

46. 141 
Koo^. 
7.ii94 

24.  71K) 
None.- 

24.U06 


Goantj. 


Hutcliinsoo 

Jonea 

Kent , 

Kin« 

Kn. 


L 


La  nil 

Ltpecimib  *•••••.••..,. 

LnWbock.  .«•...«»•..••. 

Lynn 

Mxrtin.. ....... ........ 

Moore 

MoUey , 

OcUltiee 

Olilhdm 

Parmer 

PfC4M  (two-tliirda) 

Potter 

Pre«i(lio.. 

Kandall 

Robeila 

^('uriy...  ,..•.•....••. 

-Shennan 

8toD«3WaU.» •••... 

Swiitber. ,.,.., 

Terry 

Tom'Qreeo  (oiie<1uilf).. 

Wheeler 

Wllharger 

VoMkuiu 


Nit 


N. 


Total 


Kil 


As  the  total  number  pf  cattle  assessed  in  Texas  for  the  year  Ij 
wa*  6,939^901,  it  will  be  seen  that  nearly  one-fourth  of  these  are  in  1 
district  west  of  the  preliminary  line  referred  to  above. 


THE  GAPE  DISEASE  OF  FOWLS. 

In  the  first  annual  report  of  this  Bureau  a  complete  translation 
given  of  M.  Mcjijniu's  paper  on  the  syngamus  irachcaUs  and  the  dis 
which  It  causes.  After  tho^publication  of  that  report  Dr.  11.  D.  Wal 
of  Franklin villc,  K  Y.,  called  our  attention  to  the  fact  that  he  had] 
making  some  investigations  of  this  subject  which  had  led  him  to' 
elusions  that  would  very  greatly  modify  the  generally  accepted 
as  to  the  riijinner  in  which  the  parasite  pains  access  to  the  body< 
host,  and  also  in  regard  to  measures  of  prevention.  To  obtain 
tional  light  Upon  this  Important  question  Dr.  WaJkeT  was  emplo] 
repeat  his  experimexvU,  to  lwT\m\\  \w^\fc^\^V  with  which  dontrol  ( 
inieuts  migbt  be  maA^  m  \iie^  \8\iQ>t^tors  ^1  Ni^\^  \^\MS5»si.^^siA.  to 


Ifnwiflll  \  Boterl     Fulton        [    ^^Randolpb  \      day      ; 

;^;^o^iB««  Mari«r.    j r  ]_.^    > ^1.7^ 

V-^^-l-i H   ,-C  I**"*    !  a»«rp^        ^-4  Greene  / 


/    Wewton  I 


._i.- 


'*  John  '. 


SUme*--> 


H 


J  jUrwrencej A..««^. 


.^ ^'Crai^ad  i  *•»■»»  I 


>  U 


'oinseU 


ogaxi ,' 


jCaiwBr 


■^  -  ->-. 


/FajoHaueti 


MThite 


Cross 


-h 


"!     Yen  ,-p  \  j 

^^'     Perry      j~- H 


V^PuUakli  Lonokej 


ont^aminyj 


Garland  ' — • 


S    Salme' 


.-i_ 


1 


?d*  Pike  V.    rt  ^      ' 

w^         \  Clark      }.  ,  , 


\  IJ   ^-7 

'^MonroeL       I'Ce 

iP«iri^N         I 

'      ■ — ^         [  PhillipB^ 


son. 


Cj^kriom 


\.^. 


I 

sasV-^- 

j 
I 


L_., i 

Dorsey-  ilincoin    •    De^ha 


-^ 


L 


"^****V«ia  l*******^** 


f — 


u 


I 


\  f 

III      '  !  L  - •. 

\iieT,         j 

,yi.ite  •  Columbia 


iCalhoim 


Dreir 


tBradiejrl ! 


,_. 


lOiicot 


j      Union 


/  Anhley^ 


r««*«iHH 


^••^■■^•■■, 


-A 


Sabine 

-— / 

;    / 

i  ; 

/ 

i  ; 


Tan^€ 


^ 


V> 


# 


<i 


<?> 


< 
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ply  a  oouiplete  set  of  his  microscopical  preparations  for  study.  Wo 
have  only  space  to  give  the  more  iitiportant  parts  of  this  work.  Dr. 
Walker,  believing  that  the  embryo  of  this  parasite  has  an  iutcrmediatc 
host  in  some  invertebrate,  living  on  the  infected  grounds,  cvuie  to  the 
conclusion  that  the  earth-worm  must  be  the  animal  in  qiie^tiou:  His 
experiments  are  quoted  in  the  following  pages : 

Experiment  1. — On  September  39, 1883,  at  8.90  a.  m.,  a  chick  abont  one  v.-eck  i>h\  wnn 
fed  ten  earth-worms  from  the  bare  spot  of  ground  by  the  side  of  the  eoOp  whofn  tlio 
chicks  hod  the  gapes.  The  worms  were  oamally  washed  in  water  to  remove  all  tUc^ 
dirt  adhering  to  tham,  which  might  contain  the  eggs  or  embryos  of  sgngamus.  On 
October  6,  at  7.30  a.  m.,  six  days  and  twenty -three  honrs  after  the  feeding;,  I  obsorvcd 
the  first  symptoms  of  the  gapes.  On  October  7,  at  10.30  a.  m.,  eight  days  and  two 
honrs  after  feeding  the  chick,  and  twenty-seven  hours  after  the  first  Symptoms oi'  tlio 
disease,  I  hiUed  it  and  found  twenty-six  gape- worms. 

Ejmerimeni  2.-^0if  October  9,  at  8  a.  m.,  another  chick  a  little  over  two  weeks  old,  was 
fed  &nr  earth- wonns  from«the  same  place,  with  like  precautions.  At  the  .samo  time  of 
da^,  on  the  10th,  It  was  fed  six  worms.  On  the  11th,  I2th,  I3th,  14th  and  Ifith,  it  Was 
fed  ten  worms  daily.  At  the  same  time  from  the  first  feeding,  a  little  loss  than  seven 
days,  it  had  the  gapes.  It  was  kiUed  in  eight  days,  and  twelve  gape- worms  found,  aU 
in  the  trachea.  * 

Expeiirim4nt  3.— Commencing  on  November  13,  three  chicks,  two  days  old,  were  fed 
earth-worms  from  my  earden,  eight,  nine,  and  ten  days,  respectively.  No  symptoms 
of  the  gapes  were  proouced,  but  to  determine  positively,  the  one  fed  nine  days  was 
killed,  and  no  gape-worms  found.  This  experiment  shows  that  all  earth-worms  do 
not  contain  the  embryos  of  ejfngamue.  To  confirm  this,  earth-worms  from  the  same 
plaoe  have  been  repeatedly  examined  with  the  microscope. 

Exyerimeni  4.— Two  mature  Bi^n^ami  were  broken  in  pieces  so  as  to  free  the  eg]^. 
They  were  then  placed  on  the  surface  of  a  dish  filled  with  dirt,  well  moistened  with 
water.  After  two  weeks,  some  earth-worms  were  placed  in  this  dish  and  allowed  to 
to  remain  ten  davs.  Three  of  these  were  fed  to  a  chick,  which  was  carefully  watclied 
for  two  weeks,  ao  symptoms  of  gapes  were  discovered.  Evidently  the  embryos  bad 
not  obtained  access  to  the  earth-worms  in  sufficient  numbers  to  produce  the  disease 
in  chicks. 

Experiments  5  and  6. — On  December  13,  two  chicks,  four  weeks  and  tour  d^ys  old, 
were  each  fed  six  earth-worms,  from  the  Infected  spot,  with  the  satce  pracaUtiohB  as 
before.  t>u  the  15th,  16th,  and  17th,  the  feeding  of  six  worms  was  repeated,  making 
twenty-four  to  each  chick.  On  December  20,  about  seven  days  as  before,  thev  bad 
the  flrat  symptoms  of  the  gapes.  One  was  killed  and  twenty-two  eyngami  found. 
On  December  34,  eleven  days  from  the  feeding,  the  other  was  killed  and  sixteen  found. 
All  of  them  were  united  and  in  the  trachea.  None  were  found  in  the  Itir^^^s,  but  it  is 
probable  they  were  there,  and  want  of  experience  in  the  search  proven  tea  their  dis- 
covery. 

ExperimenU  7,  8,  and  9.— On  April  21, 1884,  fed  three  chicks  two  days  old,  each  five 
worms,  from  the  same  place  where  the  others  were  obtained.  Repeated  the  fetxling 
on  April  22.  23,  24,  25,  26,  and  27.  On  April  28,  about  seven  days  rrom'  the  first  feed- 
ing, all  baa  the  gapes.  One  was  killed  and  ayngami  found  in  the  trachea,  also  three 
{»air8  in  the  lower  part  of  the  left  lung,  and  one  pair  in  the  lower  part  of  the  right 
ong.  Continued  to  feed  the  two  remaining  chicks  earth-worms,  until  May  I^,  just 
two  weeks  from  the  first  feeding,  when  one  was  killed  and  the  lower  part  of  the  tracliea 
found  crowded  with  eyngami.  One  of  thcHe  measured  seventh-eighths  of  an  inch 
in  length,  and  two  or  three  others  three- fourths  of  an  inch.  They  contained  fuUy 
det^elopea  dggs,  as  did  also  the  excretions  of  the  chick  Just  before  it  was  killed.  This 
proves  that  the  embryo  of  eyngamue  in  the  earth-worms  is  developed  to  maturity  in 
two  weeks  from  the  timo  it  obtains  entrance  to  the  chick. 

Exj^eriment  10.— On  July  16  fed  a  chick  ten  earth-worms,  and  repeated  the  foedni,i» 
for  nine  successive  days.  The  gapes  observed  on  the  seventh  day  as  usual.  Ou  July 
t^O,  ten  days  from  the  first  feeding,  I  killed  this  chick  and  found  a  large  number  of 
eyngavU  in  the  trachea,  and  also  the  embryos  in  diiferent  stages  of  growth  in  the 
lungs. 

Experiment  11. — In  order  to  see  if  Dr.  Megnin's  theory  was  correct,  that  the  eg^fs 
would  develop  within  the  fbWl,  I  fed  a  chick,  about  three  weeks  old,  on  July  21).  three 
perfect  eyngamif  containing  many  thousands  of  eggs.  This  chick  was  carefully  watclied 
tor  five  weeks  and  no  symptoms  of  gapes  observed. 

Experiment  12.— Three  young  robins  ( Turdue  migratorione)  In  the  nest,  fed  several 
infected  earth-worms  each  daily  for  twelve  days.  These  earth-worms  were  taken 
horn  the  same  place  as  thoto  fed  tbe  chicks.  No  well-marked  symptoms  of  the  gai^es 
were  obsoVod;  Two  of  them  were  killed  and  three  or  four  gape- worms  fouud  u\  <.Vv^ 
trachea  of  eaoh.    A  nnmber  were  *Lio  found  in  ptoowa  ol  ^vi«^a^\&»QXk  v^  'C^^  Vss^5i>« 
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These  birds  liYe  almost  entirely  on  eartb-worms  darin^^  a  part  of  tbe  year,  and  I 
wished  to  know  whether  they  wonld  serve  as  a  host  for  the  parasite,  and  thns  be  in- 
stramental  in  spreading  the  disease.  The  trachea  of  robins  differs  from  that  of  pool- 
try  in  its  size  and  anatomical  stmetnre,  especially  at  its  lower  part,  where  the  lait 
ring  dilates  and  forms  a  second  larynx.  Sjfngami  ^^enerally  colleot  from  the  lower 
part  of  the  trachea  to  its  middle,  and  the  gapes  is  smiply  the  effort  of  the  bird  to  ob» 
tain  m6re  air  through  this  passage,  which  is  obstmcted  by  these  worms.  It  is  sti-  * 
dent,  therefore,  that  birds  which  have  a  larger  trachea  would  harbor  a  greater  nnm< 
ber  of  Bffngami  without  suffering  from  the  gapes.  We  see  this  is  the  case  in  ckicki 
after  they  are  several  weeks  old,  for  •ytt^amt  can  often  be  seen  in  their  windpipes  by 
opening  their  months  and  straightening  out  their  necks.  Several  worms  can  tons  be 
seen  in  laree  chicks  with  very  little  embarrasttnent  to  respiration.  It  ia  also  not  im- 
probable that  although  the  embryos  may  penetrate  the  CBSophagns,  paaa  to  the  Innga, 
and  thence  to  the  trachea,  the  greater  part  may  be  coughed  up  and  swallowed  before 
they  are  able  to  obtain  a  hold  on  its  mucous  membrane.  We  know  from  an  examina- 
tion of  chicks  that  very  many  oi  them  are  thrown  off  in  this  way. 

Experiment  14. — On  July  4,  at  5  p.  m.,  fed  a  chick  about  four  weeks  old  alai^nnra- 
l>cr  of  9yngtmi\TiBt  hatched,  by  turning  the  water  containing  tbem  down  its  thnnt 
On  July  11,  at  7  p.  m.,  this  chick  commenced  to  have  the  cough  or  sneeze  chaiactflr- 
istic  of  the  gapes.  July  12  coughs  much  more.  On  July  13,  at  9  a.  m.,  eight  di^i 
and  sixteen  hours  after  the  feeding,  I  killed  the  chick  and  fonnd  one  aingle  and 
twenty-nine  pairs  of  ayngami. 

Experiment  15. — On  August  14,  at  7  p.  m.,  fed  a  youn^  robin  Jiut  fhrni  the  nest  s 
large  number  of  embryo  Byngamif  hatched  in  water,  as  m  the  preeedioff  experiment 
It  was  kept  in  a  cage,  hanging  under  a  tree,  and  fed  by  the  old  bird.  AagostiB 
(morning),  robin  has  some  symptoms  of  the  gapes,  such  as  rapid  breathing,  an  oo- 
oasional  gape  and  shake  of  the  head,  and  is  inclined  to  sit  on  its  perch  iw^f^Mii  of 
standing  up  as  usual.  August  23,  breathes  more  rapidly  and  is  evidently  quits 
sick.  August  26,  continues  to  grow  weaker  and  breathes  more  rapidly,  and  at  umm 
gapes,  but  the  gaping  is  not  as  prominent  a  symptom  as  in  the  case  of  chieka.  On 
the  morning  of  the  2vth  the  robin  died,  the  fifteenth  day  from  the  feeding.  On  ex- 
amination three  fair- sized  tj/ngami  were  fonnd  in  the  trachea,  bat  not  enongh  to  fill 
it  np,  so  as  to  produce  much  gaping. 

Earth- wonns  from  infected  localities  were  sent  to  ns  by  Dr.  Walker, 
in  order  that  we  might  confirm  his  results: 

May  25. — Three  chicks  were  fed  with  8  worms  each.  One  was  killed  Jane  4.  No 
evidence  of  syngames  in  the  entire  trachea.  Near  the  pharynx  a  few  bloodkextravi- 
sations  on  the  oesophageal  mucous  membrane  attracted  our  attention.  ^Hien  cars* 
fully  examined  several  small  nematode  worms  were  found  in  the  sabmnoons  tisraSy 
filled  with  ova.  They  were  not  coiled  up  but  lying  in  a  wavy  line.  Whether  these 
parasites  were  introduced  with  the  earth-worms  is  a  matter  of  co^Jeotoze.  Jane  S3^ 
the  two  remaining  chicks  were  set  free. 

July  1. — ^Two  chicks  were  fed  for  two  days  until  one  had  eaten  sixteen,  the  otker 
eight  worms.  July  7,  two  were  fed  until  each  had  consumed  twelve  womts.  July 
24.  symptoms  pointing  to  gapes  were  observed  in  two  of  these  fonr  chicks.  One  wai 
killed  July  28,*  and  three  pairs  of  adult  syngames  found  in  the  trachea.  The  other 
gaped  occasionally,  but  grew  very  £sst.  It  was  kiUedAugnst  6y  and  one  pair  of  large 
syngames  found  attached  to  the  trachea. 

This  pair  was  torn  to  pieces  on  the  folIowiDg  day,  and  the  mass,  in 
which  were  large  numbers  of  esgSj  kept  in  distUled  water.  On  Angost 
17  the  embryos  coold  be  observed  moving  abont  in  the  ahelL  Two 
days  later  many  had  left  the  shell.  Thns  a  period  of  thirteen  days, 
with  an  average  temx>eratnre  of  80<^  F.,  was  sufficient  for  their  develop- 
ment. When  placed  in  distilled  water  August  6,  the  stage  of  segmen- 
tation was  not  yet  passed.  Mcgnin  mentions  t)!renty-eight  to  thirty 
days  as  the  time  required  for  development  at  a  temperature  of  Q8P  to  77^ 
F.  The  temperature  of  our  laboratoly  ranged  from  76^  F.  during  the 
day  to  880  F.  at  night 

On  August  19,  tluree  chicks,  one  three  days  old,  and  two  over  a  week 
old,  were  fed  with  these  embryos  and  nj^e  ova.  They  were  suspended 
in  water  and  injected  down  the  (Bsophagus  with  the  aid  of  a  pipette, 
each  bird  receiving  abont  fifty  individuals. 

The  younger  chicks  died  on  the  1st,  3rd,  and '6th  of  Septemb^ 
respectively.    In  the  last  only  one  pair  of  syngames  mm  fimnd.   Of 
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the  two  older  chicks,  one  died  September  8,  without  any  worms  in  the 
trachea ;  the  other  was  killed  September  IG,  no  worms  found. 

Thus  our  success  was  only  partial,  both  in  feeding  earth-worms  and 
embryo  of  syngames,  while  Dr.  Walker  obtained  very  positive  results 
with  both  modes  of  infection. 

The  foregoing  experiments  show  that  earth-worms  of  infected  places 
do  contain  the  embryo.  They  also  show  that  the  earth-worm  is  not  a 
necessary  host,  and  therefore  Meguin's  views  as  given  in  the  preceding 
report  remain  still  in  full  force.  The  embryo  is  without  doubt  present 
in  the  earthworm  for  the  same  reason  that  particles  of  earth,  leaves, 
&c.,  are  present.  The  earth-worm  in  boring  into  the  soil  must  fre- 
quently, swallow  the  earth  that  lies  in  its  way,  as  pointed  out  by  Dar- 
win, l^at  ova  of  syngames  Bhould  be  swallowed  in  this  way  is  quite 
natural ;  and  the  embryos  may  even  be  used  as  food,  and  in  that  case 
killed  before  they  leave  the  alimentary  canal  of  the  earth-worm.  So 
that  the  question  whether  earth-worms  are  really  injurious  to  farmers 
in  eating  ova  or  embryos  of  syngames  can  hardly  be  decided  in  the 
affirmative  from  these  experiments.  To  Dr.  Walker,  however,  belongs 
the  crerlit  of  having  pointed  out  the  interesting  fact  that  earth-worms 
of  infected  grounds  may  produce  the  disease  in  chicks  which  feed  upon 
thenf. 

Dr.  Walker  examined  the  alimentary  oanal  of  inf^tbd  earth-worms 
carefully  and  found  therein  parasites  which  he  believes  were  the  em- 
bryos of  Syngamiu  tracheal^.  We  examined  a  number  of  worms  sent 
by  him  very  carefully,  but  failed  to  demonstrate  the  presence  of  any 
embryo  smaller  than  the  nematodes,  which  were  quite  uniformly  present 
in  the  body  cavity  and  inhabit  the  segmental  organs.  These  measured 
about  .5"*"  (.02  inch)  in  length.  Dr.  Walker  gives  the  length  of  the 
smaller  embryo  as  .0118  inch.  A  certain  gregarina  (0.  agilU  t)  was  also 
fircquently  observed. 

Dr.  Walker  also  tried  artificial  culture  of  the  embryos  which  he  ob- 
tained from  the  alimentary  canal  of  the  earth-worm.  Eor  this  purpose 
he  used  blood  serum,  into  whiQ)i  they  were  placed  and  then  kept  in  an 
incubator.  The  blood  serum  was  changed  every  day.  Some  worms 
died  within  two  days;  others  lived  for  five  or  six  days,  during  which 
period  he  observed  some  to  molt.  The  rapidity  with  which  blood  serum 
decomposes  at  a  high  temperature^  the  toxic  effects  of  the  products  of 
putrefaction,  dud  the  poverty  in  respirable  oxygen  of  this  medium  muke 
such  experiments  difficult  of  execution  and  uncertain  in  results. 

Dr.  Walker  suggests  that  the  earth-worms  of  infected  poultry-yards 
be  destroyed.  To  do  this  the  ground  is  to  be  covered  with  llDne,  salt, 
or  ashes,  of  which  substances  he  prefers  the  salt 

As  to  the  possibility  or  desirability  of  exterminating  the  earth-worms 
from  poxdtry-yards  where  gapes  exist  among  the  fowls,  the  experiments 
made  are  neither  sufficiently  numerous  nor  so  definite  in  their  results  as 
to  admit  of  a  satisfactory  conclusion.  That  cUicks  may  contract  gapes 
by  feeding  upon  earth-worms  that  contain  the  embryos  of  Syngamua  is 
demonstrated,  but  it  has'also  been  demonstrated  that  this  is  not  the  only 
way  by  which  this  parasite  gains  entrance  into  the  body  of  the  chick. 
To  destroy  earth-worms  Dr.  Walker  recommends  saturating  the  earth 
of  poultry-yards  with  a  solution  containing  1  or  2  pounds  of  salt  to  a 
gallon  of  water.  All  interested  in  this  subject  should  carefully  read)  in 
in  connection  with  the  present  remarks,  the  details  of  the  m'easures  of  pre- 
vention suggested  ]fy.^^^  Megnin  (First  Annual  Beport  of  the  Bureau 
t  of  Animal  Industry,  pp.  '^92-295);  and  in  case  of  failure  to  arrest  the 
<  disease  by  these  measures,  an  attempt  may  be  made  to  destroy  the 
;  earth-worms  according  to  the  recommendations  of  Dr.  Walker. 
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VBRMmOUS  BBONCHITIS  T^  CALVES  AND  LA^fBS,  AM)  ITS 
TREATMENT  BY  TRACHEAL  INJECTIONS. 

The  occasional  appearance  of  the  disease  known  as  lang-worm  dis- 
ease in  cattle  and  sheep,  also caUed  venninons  bronchitis,  the  bosk,  hoose, 
parasitic  bronchitis,  phthisis  pnlmonalis  verminalis,  renders  it  impor- 
tant to  pat  together  whatever  &cts  are  known  at  present  concerning  the 
nature,  cause,  and  treatment  of  the  disease.  The  primary  seat  of  the 
affection  being  the  lungs,  the  disease  might,  on  superficial  examination, 
be  confounded  with  the  far  more  dangerous  disease  of  plenro-pneamonia, 
unless  the  symptoms  and  the  means  of  diagnosis  dnring  life,  as  well  as 
the  appearance  presented  by  the  lungs  on  pont  m&rtem  examination,  be 
carefully  noted.  Tlie  life  history  of  the  parasites  that  are  the  cause  of  the 
disease  is  not  yet  fully  known,  although  upon  it  depends  the  most  im- 
portant kind  of  treatment — ^that  of  prevention.  The  following  pages 
contain  the  most  advanced  views,  and  it  is  to  be  hoped  that  the  near 
future  will  convert  these  views  into  absolute  facts  upon  which  a  ra- 
tional prophylaxis  may  be  based.  The  disease  attacking  sheep  aad 
goats  is  due  to  a  nematode  worm,  Btnyngylm  filaria  ;  the  parasite  at- 
tacking calves,  Strangylus  miemrus^  aJso  found  in  the  horse  and  ass,  is 
closely  related  to  the  former.  A  third  form,  common  in  swine,  Strov^ 
lu9  paradoxus^does  not  appear  to  cause  any  serious  disturbances  in  swine. 
In  an  apparently  healthy,  fat  pig,  which  was  killed  at  the  experimental 
station  last  year  for  another  purpose,  plugs  of  these  worms  were  found 
in  the  smaller  bronchi,  enveloped  in  mucus.  In  a  severe  case  of  swine 
plague,  these  same  worms  were  found  in  the  lungs  plugging  some  of  the 
smaller  tubes.  The  lungs  themselves  were  not  hepatized,  however,  as  is 
frequently  the  case  in  swine  plague,  the  lesions  being  limit^  mainly  to 
the  large  intestine.  Recently  this  parasite  was  found  by  A«  Koch  (Die 
Ketnatoden  der  Schaflunge^  1883)  to  infest  in  large  numbers  the  bronchi 
of  sheep  in  an  epidemic  of  verminous  bronchitis.  The  same  observer 
also  describes  another  parasite  found  ft  the  lungs  of  sheep,  the  pres- 
ence of  which  was  characterized  by  nodular  elevations  on  the  surface 
of  the  lungs  containing  large  numbers  of  hair  like  worms  {PseudaliiU 
ovis  pulmonalia). 

The  disease  depends,  according  to  most  authorities  upon  the  relatiTe 
humidity  of  the  soil,  and  is  therefore  most  prevalent  in  low-lying, 
swampy  pastures  containing  pools  of  stagnant  water.  Years  of  abon- 
dant  rains  are  said  to  favor  the  outbreak  of  the  disease  for  the  same 
reason.  Epizootics  have,  however,  been  observed  in  elevated  regions, 
and  in  England  it  is  asserted  that  hill  farms  suffer  most  from  ravages 
of  8trongylu8  filaria^  the  lung- worm  of  sheep.  Davaine,  eliminating  the 
inQuence  of  moisture  entirely,  states  that  the  only  constant  featores 
of  the  disease  are  age  and  season.  It  is  probable  that  outbreaks  in 
elevated  regions  are  exceptional  and  due  to  special  causes.  Young  ani- 
mals, calves  from  twelve  to  fifteen  months  old,  and  lambs,  are  most 
prone  to  suffer,  yet  cases  have  occurred  in  which  adult  animals  bate 
been  attacked.  Roll  reports  the  disease  in  a  cow  eight  years  old.  It 
is  common  during  late  summer  and  early  autumn,  although  not  limited 
to  this  period. 

SYMPTOlfS. 

The  disease  symptoms  are  much  alike  in  lambd  and  tsalves,  both  being 
due  to  mechanical  obstruction  of  the  smaller  air-paesages.  Thev  begin 
to  appear  in  lamb^  and  yearlings,  when  driven  to  pasture  in  spring  w 
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fall,  in  the  form  of  a  severe  bronchial  catarrh.  There  is  difficulty  in 
breathing  and  a  severe  gasping^  spasmodic  cough.  The  cough  gener- 
ally comes  01^  when  the  herd  is  driven  to  pasture.  During  the  parox- 
ysms, masses  of  mucus  are  occasionally  discharged,  with  great  effort, 
which  contain  eggs,  embryos,  and  adult  forms  of  the  parasite.  With 
increase  in  tbe  intensity  of  these  symptoms,  emaciation  goes  on  in  spite 
of  continued  appetite.  Anaemia  appears  characterized  by  a  paleness  of 
tlie  skin  and  mucous  membranes,  the  abdomen  becomes  enlarged,  the 
eyes  become  dim ;  in  sheep  the  wool  comes  away.  Swelling  may  ap- 
pear under  tlie  abdomen,  at  the  joints,  and  under  the  jaws.  Death  from 
general  debility  finally  terminates  the  gradual  loss  of  vital  powers. 
Sometimes  the  general  pluggihg  up  of  the  smaller  bronchi  may  bring 
about  suffocation  during  a  paroxysm  of  coughing.  The  disease  in 
lambs,  which  is  apt  to  be  mpre  severe  in  fall,  may  disappear  in  the  spring 
in  milder  cases.  A  French  observer  reports  in  an  outbreak  in  calves 
the  presence  of  a  painful  cough,  coming  on  in  veritable  paroxysms,  far 
more  violent  than  in  simple  bronchitis,  and  frequently  leading  to  suffo- 
cation. Respiration  is  increased  in  frequency,  the  conjunctiva*  in- 
jected, the  head  extend,ed  on  the  neck,  the  mouth  opened  widely,  and  the 
tongue  protruded  to  obtain  air.  The  discharges  from  nose  and  mouth 
contain  parasites. 

The  disease  may  last  from  two  to  four  months  and  the  prognosis  is 
usually  bad.  Cases  of  suspected  verminous  bronchitis  which  die  within 
a  few  days  after  the  first  appearance  of  symptoms  ought  to  arouse  sus- 
picion and  direct  attention  to  a  careful  examination  of  the  lungs  and 
body  generally  immediately  after  death. 

The  above  brief  description  of  symptoms  evidently  refers  to  severe 
cases^  The  intensity  of  the  disease  is  proportional  to  the  number  of 
parasities  which  have  found  .lodgment  in  the  lungs.  In  tins  disease, 
therefore,  all  grades  of  severity  may  be  met  with  and  many  of  tiie 
symptoms  above  enumerated  may  be  entirely  absent 

DIAGNOSIS. 

In  connection  with  a  careful  examination  of  the  symptoms  it  is  of  im- 
portance to  examine  with  a  lens,  or  the  naked  eye  if  a  lens  be  not  at 
iia-nd,  the  mucus  discharged  from  nose  and  mouth.  The  adult  worms 
will  appear  as  small,  white,  interlaced  filaments,  like  shreds  of  lint  or 
white  hair.  Placed  in  tepid  water,  these  often  execute  vermicular  move- 
ments. The  adult  forms,  especially  the  females  crowded  with  eggs, 
appear  like  masses  of  coarse,  white  linen  thread. 

POST*  MOBTEH  APPBABANOES. 

In  an  examination  of  the  body  of  lambs  and  Ccalves  which  have  suc- 
cumbed to  the  disease  there  will  be  found,  besides  absence  of  fat,  effusion 
of  serum  into  the  pericardial,  thoracic,  and  peritoneal  cavities,  the  usual 
concomitant  of  great  debility.  The  lungs  are  pale  red,  often  nodular 
and  adherent  to  the  chest-wall.  In  places  the  lung  tissue  is  solidified 
and  sinks  in  water.  The  mucous  membrane  of  the  bronchi  is  inflamed 
and  thickened  in  patches;  sometimes  there  are  blood  extravasatfons  and 
ulcerations.  The  bronchi  are  often  enlarged  or  saccular,  The  parasites 
themselves  are  found  in  the  trachea  and  bronchi)  often  rolled  up  into 
masses  which  occupy  the  recesses  or  sacs  above  mentioned,  or  plug  up 
completely  the  smaller  divisions  of  the  bronchi.    In  the  larger  divisions 
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eJevatioDs  or  swelliogs  aie  sometimes  met  with  made  op  of  Bests  of 
stroDgyli. 

Id  tbe  case  of  a  cew  which  had  suffered  for  months,  and  finally  died 
from  suffiDcatioDy  Anacker,  iqnoted  by  Zttrn  [Die  Schnarotzefj  ie^  p. 
274),  describes  the  lungd  as  follows : 

Bronchi  filled  with  bandies  of  worms  cmTeloped  in  a  TiseiS,  bloody  mucus.  Tbe 
roncons  membrane  presented  tbe  appearance  of  a  catarrhal  inflammation.  It  wss 
mnch  reddened  and  studded  with  hemorrhagic  points  and  patches.  Longs  osdenia- 
tons.  Much  serum  flowed  on  cutting  into  them.  Some  lobules  were  inflated  and 
slightly  in  flamed.  Most  were  hepatized  or  solidified  and  surrounded  by  strips  of  tisme 
infiltrated  with  serum,  so  that  they  represented  small  oblong  fields  in  which  the 
alveoli,  filled  with  pus,  were  recognizable  as  small  gray  nodules  projecting  slighdj 
above  the  cut  surface.    The  thorax  and  pericardium  contained  much  seram. 

Several  calves  affected  with  lang-worms  were  received  at  the  exi)eri- 
mental  station  October  21.  One  of  them  was  killed  for  enmination 
October  2G.  Daring  its  stay  at  the  station  there  were  no  marked  indi- 
cations ofpnlmonury  disease,  excepting  a  congh,  which  slowly  decreased 
in  severity.  There  was  no  discharge  from  tbe  nose,  no  difficulty  in 
breathing.  Physical  examination  revealed  local  loss  of  resonance  and 
increased  crepitation. 

Tbe  Inngs  (Plates  III,  lY)  had  a  normal  appearance  with  the  excep- 
tion of  some  irregular  patches  of  a  dark-red  color,  more  nnmerous  [km- 
terigrly  where  the  pleura  was  also  much  eloudcd.  On  removing  them 
from  the  thorax  no  adhesions  could  be  detected.  The  posterior  half  of 
both  lungs,  however,  was  found  doughy,  not  fully  collapsed.  Large 
masses  of  hepatized  tissue  were  wedged  in  and  bounded  by  normal  tis- 
sue. The  solidified  portions  were  .of  a  deep-red  flesh  color,  with  paler 
points  scattered  through  it,  representing  the  finest  bronchioles.  This 
tissue  sank  immediately  when  placed  in  water.  There  was  no  hyper- 
trophy of  the  interlobular  connective  tissue.  On  slitting  open  the 
smaller  bronchi  bundles  of  adult  worms  were  seen,  almost  filling  up  the 
lumen  of  the  tubes.  The  worms  were  arranged  parallel  with  one  an- 
other, a  few  projecting  from  tbe  opening  of  eacb  smaller  bronchus  into 
the  larger  tube.  (Plate  lY,  Fig.  2.)  The  mucous  membrane  of  these 
tubes  was  pale  and  covered  with  a  very  slight  amount  of  mucus. 

Portions  of  tbe  lung  were  placed  in  the  relrigerator  pver  night  and 
^  examined  on  the  following  day,  when  tbe  cut  ends  of  the  bronchi  were 
found  crowded  with  worms  partly  extruded.  It  was  thought  that  the 
absence  of  respiration  induced  an  ou^ard  migration  of  the  worms  and 
might  explain  the  crowed  condition  of  the  larger  bronchi.  Of  all  the 
worms  examined  the  caudal  extremity  was  turned  towards  the  trachea, 
however. 

Scrapings  fjrom  the  mucous  membrane  of  the  bronchi  and  firom  the 
out  surface  of  the  hepatized  regions  contained  ova  and  active  embryos. 
The  embryos  within  the  ova  moved  at  intervals,  proving  that  they  were 
nearly  prepared  to  leave  the  shell.  The  broucbi  containing  the  para- 
sites were  quite  uniformly  surrounded  with  hepatized  ti^isae.  The 
bronchi  penetrating  healthy  lobes  w^o  found  empty. 

In  tbe  disease  of  lambs  recently  minutely  described  by  A.  Koch  {loe, 
cit)  the  surface  of  the  lungs  is  studded  with  ten  to  thirty  yellowish 
nodular  elevations  varying  from  the  size  of  a  lentil  to  thai  of  a  walnut 
and  elastic  to  the  touch.  Smaller  nodules  about  the  size  of  a  hcmp-soed 
usually  accompany  the  others,  but  are  situated  near  the  borders  of  the 
lungs.  On  section  these  nodules  are  observed  to  represent  modified  air- 
cells  filled  with  a  milky  fluid,  and  containing  small,  hair-likQ,  interlacing, 
filamentous  worms  scarcely  distinguishable  with  tho^iaked  eye.    Under 
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the  miscrosoope  large  nnmbers  of  eggs  and  living  embr^s  are  also 
found.  These  nodular  elevations  have  been  described  by  other  authors 
in  connection  with  various  forms  of  verminous  bronchitis,  but  it  now 
seems  probable  that  they  are  jivoduced  by  but  one  kind  of  parasite 
{Pseudalius  ovis  pulmonalis). 

DESORIPTION  OF  THE  PARASITfiS. 

The  lung-wgrm  of  cattle  is  described  by  Schneider  {Monographie  der 
Nematoden)  as  follows : 

Strangy2u$  micruruSf  Meblis. — Male,  35™™  (t.4  incbo?) ;  fomale,  CO™™  (2.4  inches) 
mouth  round,  without  noticeable  papillffi;  cuticle  smeofb;  vulva  18™™  (.7  inch)  troui 
caudal  extremity.  Vivip^rouB.  Bursa  Hniall,  round.  PoHterior  rays  throe  notches  qf 
the  extremity  of  the  common  trunk.  Middle  rays  single.  Anterior  rays  separate. 
8pi«nla  short  and  strong,  coloi'ed  deep  brown. 

A  number  of  lung- worms  received  recently  at  the  laboratory  from  the 
West  were  mcasurect  and  of  thrceof  the  adult  males  the  din^cnsions  were 
40"*",  50*""»,  and  53°'"»,  respectively.  This  would  make  the  average 
length  at  least  45"'°*  (1.8  inches).  Two  adult  females  measured  dS"""*  and 
65"™,  respectively.  The  width  of  the  body  in  both  sexes  was  from  .4™™ 
to  .5°^  (.015  to  .02  inch) ;  the  ova  within  the  uterus,  and  containing  ma- 
tured embryos,  were  .08""  long  and  .05""  wide.  (For  drawings  made 
from  these  specimens,  see  Plate  Y,  with  description.) 

The  strongyli  removed  from  the  lungs  of  the  calf  at  the  experimental 
station  were  ibund  somewhat  shorter.  Of  ten  males  the  average  length 
was  about  31""  (1.5  inches) ;  ten  females  averaged  about  47™"  in  len^h, 
or  almost  2  inches.  The  embryos  of  the  lungs  measured  about  .3""  in 
length  (about  .012  inch)  and  .018""  (.0007  inch)  in  thickness.  Those 
batched  from  ripe  ova  a  day  later  were  of  the  same  dimensions.  The 
ova  were  about  .05""  (.002  inch)  wide  and  .09""  (.0036  inch)  long.*  The 
adult  worms  within  the  bronchi  were  kept  for  nt  least  forty-eight  hours 
in  the  refiigerator  at  a  temperarture  of  50^  to  55^  F.,  and  very  few  iQani- 
fested  any  movements.  After  a  few  hours'  sojourn  in  a  normal  salt  so- 
lution in  the  incubator  at  a  temperature  of  OS^to  100^  F.,most  of  them 
exhibited  very  active  movements.  A  large  number  of  ripe  ova  were 
];ilaGed  in  temperatures  of  about  60°,  65^,  and  75^  F.,  respectively ;  withiu 
twenty-four  hours  very  few  of  the  embryos  of  the  first  lot  had  loft  the 
shell,  while  a  large  number  were  found  hatched  and  lively  in  the  third 
lot. 

The  most  common  lung- worm  of  sheep  is  described  by  the  same  author 
as  follows : 

Strtmgylusfilaria^  R.-t-Male 25""  (1  inch).  Female  70»«  (3.75  inches).  Mouth  ronnd. 
Head  rounded,  without  noticeable  papiUi&  Cuticle  with  numerous  longitudinal 
ridges.  Vulva  30°^  (1.2  inches)  from  the  caudal  extremity.  Ovaries  symmetrically 
directed,  anteriorly  and  posteriorly.  Utems  filled  with  free  embryos.  Bursa  long. 
Three  dorsal  rays,  also  shallow  notches.  Ventral  rays  separated,  bpicula  short  and 
very  thick,  dark  brown.    (Plate  VI,  figs.  5  and  6.) 

These  two  species  are  very  closely  related,  but  are  definitely  distin- 
guishable by  the  different  situatioij  of  the  vulva,  and  the  absence  of  all 
cuticnlar  ridges  in  the  former. 

The  oesophifigus  of  Strongylus  filaria  is  abont  LS"^  (.06  inch)  long,  with 
a  bulb-hke  enlargement  at  its  junction  with  intestine  into  which  its  bell- 
shaped  terminal  portion  projects.  The  intestine  extends  as  a  brownish 
tube  through  the  entire  body.   The  vulva  shows  as  two  projectinj^  lips. 

*  The  diacrepaDoy  in  lengtli  between  this  and  the  other  lot  of  ova  Ib  explained  when 
we  oonsider  that  the  former  were  measored  iteeh. 
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Very  characteristic  are  the  two  hollow,  dark  spicnla,  about  .5"™  (.02 
inch)  long ;  eggs,  oVal,  .1™"  (.004  inch)  long,  .06  "»"  (.024  inch)  broad. 
Embryos  .S*""*  (.02  inch)  long,  and  .02"^«°  (.0008  inch)  in  diameter.  Tail 
Klciider,  slightly  carved,  pointed.  The  head  has  a  characteristic  cup- 
nhir  projection. 

The  lung* worm,  foand  frequently  in  pigs  \iithout  causing  much  dam- 
age, but  also  in  sheep,  where  it  is  said  to  cause  at  times  severe  bron- 
chitis, deserves  on  this  account  a  passing  notice.  It  is  briefly  described 
iis  follows  (loo.  ciL) : 

StrongyluB  paradaxMf  Mehlis.— Male  20«»  (.79  inch).  Female  30«"»  to  35«»  (1.2 
incbe8,  to  1.28  iucb).  Mouth  snrronnded  by  six  lobes.  The  two  lateral  ones  lari^eKt 
ViilvH  iitjar  aniie  projectinff,  snrrouuded  by  a  vesicle  or  bhidtler-like  body,  visible  to 
the  naketl  i>ye.  Caudal  end  of  Diale,  at  the  base  of  bursa,  curved  toward  the  ventral 
aHpcH't.  Hursa  with  numerons  folds;  it  cannot  be  spread  without  tearing,  henoo no 
description  possible.     (Plate  VI,  Figs.  1  and  2.) 

The  male  is  provided  with  two  very  long  spicula,  measuring  2.5""  (.1 
inch)  outside  of  the  body.  They  are  hollow,  tubular,  and  neaUy  marked 
with  transverse  bands. 

The  hair-worm  (Pfate  VI,  Figs.  3  and  4)  which  produces  the  tubercular 
nodules  on  the  surface  of  the  lungs  in  sheep  {Pseuduliu8  ovis  pulmonalU) 
may  be  briefly  described  as  cylindrical  ih  shape,  20""  to  30""  (.79  Inch  to 
1.2  inch)  long,  .Go"*"  to  .07""  (.002  Inch  to  .0028  inch)  thick,  the  female 
being  longer  than  the  male.  The  caudal  portion  of  the  body  of  the 
male  is  wound  up  in  close  spirals ;  that  of  the  female  is  wavy.  Mouth 
corolla-shaped,  with  four  membranous  lips,  tt  contains  a  boring  appa- 
ratus resembling  a  flr  cone.  The  caudal  end  of  the  male  is  cleft  and  pro- 
vided with  two  equal,  arched,  dark-brown  S]>lcules.  The  free  end  of  each 
is  divided  into  two  spines,  toothed  veiitrally.  tthis  latter  worm  may  be 
readily  distinguished  from  the  other  forms  described  by  its  attenuated 
form,  the  absence  of  a  distinct  bursa  and  the  bitid  sluctiles.  Strongylus 
paradojcus  is  readily  singled  out  by  its  peculiar  bladder-like  attachment 
in  the  female,  and  the  very  long,  hooked  spicula  ih  the  male.  The  re- 
maining two  species  (Strongylu8  mia-urus  and  Stroftgyltus  filaria)  are  very 
much  alike,  but  rhe  uabitat  will  serve  as  a  means  of  distinction,  if  the 
microscopical  characters  cannot  be  studied. 

The  complete  life  history  of  the  various  lung-worms  is  still  a  matter 
of  speculation  among  helmintliologists.  A  thorough  knowledge  of  the 
mode  of  life  of  the  embryos  and  larvas  before  their  final  establishnieDt 
in  the  trachea  of  domestic  animals  would  guarantee  better  means  of 
prevention. 

In  regard  to  the  8trongylu9  filaria  of  sheep,  Leuckart  describes  the 
embryos  discharged  with  the  mucus  Jis  quite  well  characterized  by  a 
button-like  projection  at  th6  cephalic  exti*emity.  They  remain  alive  in 
moist  earth  for  weeks.  They  may  evteh  dry  out  ai^d  sitill  assume  their 
activity  on  the  addition  of  water.  They  molt  in  about  two  wiieks,  and 
die  soon  after.  Lambs  fed  with  molting  embryos  failed  to  take  the  dis- 
ease. Four  sheep  fed  at  different  times  with  bronchial  mucus  contain- 
ing numerous  embryos,,remained  well.  Leuckart^  therefore,  concludes 
that  the  embryos,  after  being  discharged  from  the  lungs,  probably  in- 
vade some  invertebiute,  such  as  insect  or  snail,  and  there  attain  twice 
their  original  length  before  they  are  capable  of  becoming  mature<l  when 
taken  Up  by  ruminants.  lie  does  not  share  the  views  of  some  who  main- 
tain that  the  disease  is  communicable  directly  from  one  animal  to  an- 
other. In  other  words,  the  contact  of  the  sick  with  the  healthy  ia  not 
dangerous. 

Most  of  the  authorities  of  to-day  seem  to  accept  this  view,  and  it  cer- 
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tainly  has  more  in  its  favor  than  the  opposite.    A  few,  especially  among 
the  French,  adhere  to  the  belief  of  its  communicability. 

The  life  history  of  thcHe  luni^- worms  may  be  summarized  briefly  as 
follows:  The  adult  sexually  mature  worms  in  the  trachea  and  brouclii, 
or  alveoli  {Psetid4iliu8  ovia  pulmoTialis)^  prodace  a  large  nuJulier  of  ova, 
which  finally  set  free  living  embryos.  These  are  discharged  with  tbe 
mucus  and  probably  enter  some  invertebrate  as  a  mediate  host  to  un- 
dergo  further  development.  When  taken  into  the  stomach  of  the  final 
host,  through  the  food  and  drinking  water,  they  migrat;e  back  to  tbe 
pharynx  and  thence  into  the  air  passages,  where  they  assume  the  adult 
form  and  set  up  constant  initation  leading  to  bronchitis.  Ruminants 
may  be  more  re&dily  affected  ip  this  way,  becanse  the  food  is  returned 
to  the  mouth  and  with  it  aiiy  embryos  wliich  are  thus  at  liberty  to  enter 
the  trachea  and  bronchi  thit)Ugh  the  larynx. 

Preventive  meamres. — ^The  most  important  phase  of  treatment  is  un- 
doubtedly the  adoption  of  rules  for  the  prevention  of  the  spread  of  the 
disease.  These  rules  will  vary  according  as  we  believe  the  disease  di- 
rectly communicable  from  one  animal  to  another  or  not.  Presumptive 
evidence  leans  towards  the  latter  view,  but  it  will  be  safest  to  remove 
the  sick  from  the  healthy,  if  that  be  possible.  This  will  prevent  the 
contamination  of  the  stables  and  pastures  with  the  mucous  discharges 
that  are  known  to  contain  the  parasites.  The  latter,  if  not  immediately 
dangerous,  are  potentially  so,  and  when  their  development  is  completed 
the  places  where  the  embryos  have  been  deposited  may  become  potent 
sources  of  evil.  In  large  herds,  where  strict  attention  cannot  be  given 
to  preventive  measures,  destruction  of  the  diseased  animals  and  anni- 
hilation of  the  lungs  and  other  diseased  organs  and  products  by  fire  or 
some  chemical  agent  is  without  doUbt  the  safest  and  most  profitable 
course  in  the  end. 

On  contaminated  pastures  the  parasites  are  probably  taken  up  in  spring 
and  early  summer.  The  disease  in  lambs  may  be  avoided  either  by 
keeping  them  In  the  stables  or  by  giving  them  plenty  of  water  to  drink 
before  they  are  driven  to  pasture,  so  that  they  will  not  be  forced  to  seek 
tbe  stagnant  pools,  the  usual  abode  of  parasites.  Borne  food  may  be 
given  with  the  water. 

It  is  thonght  by  some  that  there  is  much  risk  in  pasturing  lambs  or 
calves  on  old  pastures  after  adult  stock,  and  that  it  is  advisable  to  keep 
them  on  young  grasses  and  on  high  ground. 

Spinola  advises,  in  addition,  the  use  of  anthelmintic  substances  for 
lambs  in  spring  and  early  summer  which  act  injuriously  on  tbe  para- 
sites in  the  stomach.  A  fovorite  formula  of  his,  which  has  found  its 
way  into  most  veterinary  \^orks,  is  the  following : 

Wormwood  and  calamus  root,  each  3  pounds. 
TauRj  root,  burnt  bones  (anUual  charcoal  f ),  each  1  pound. 
Sulphate  of  bon,  3  ounces. 

MaKe  iuto  a  powder  and  iidx  with  ground  oats  as  a  Uck^eacli  lamb  to  receive  about 
one-half  ouuce. 

Finally,  in  adopting  preventive  measures,  the  destruction  of  the  para- 
site must  be  the  chief  end  in  view,  and  while  this  is  being  done  suscepti- 
ble animals  must  be  kept  away  from  places  where  the  pdrasiteM  are  sup- 
posed to  be.  With  these  two  rules  constantly  in  mina  the  disease  may 
be  kept  in  check.  All  fodder  soiled  by  discharges  should  be  burnt,  in- 
fected stables  carefully  cleaned  5  pastures  should  be  drained  to  remgve 
all  stAgnaht  pools ;  streatns  of  tunning  water  dhcftild  be  kept  i^erfectly 
pore. 
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Good BOiirisliiiii: fiDod IS tlMirelbie alwajv mdieatfid.  AreeeBtvritcr 
soggwtB  the  mm  of  ^aulic  vhieb  lirgiuii  faoad  so  lilii  iiiiwi  m  tke 
treatpignt  of  the  gapea.  (See  Fint  Annual  Report  of  the  Baiean  of 
Ammal  Industry,  p.  2M,)  Tliis  should  be  mixed  vith  the  iwd.  llcdi- 
ead  tiestBcnt  has  beoi  oi  Tarioos  kinds^  The  internal  adainistiatiai 
of  remedies  has  been  mash  emplqred,  together  with  the  inhalation  cf 
Tcrfatile,  iiritant  sabsuuices,  supposed  to  hare  a  direct  toxie  aethm  npos 
the  parasites.  Lately,  the  metlMMl  of  iojectin^  liquids  into  the 
has  been  suggested,  and  Teterinarians  are  Toy  hopelul  of  its 
lal  applieation  in  tho  future.  Ftrst,  as  regards  internal  itmidies,  the 
fblloving  mixture  stuns  to  enjqy  eonsidcnble  laTor  among  Europesa 


«a«fChaharl. 


The  oil  of  Chabert,  iHiwerer,  is  not  in  the  market  in  this  eoontzy, 
makiogthe  formula  useless.  Among  otiig'  remedies,  creosote  has  been 
giren  diluted  in  water,  63  grains  (about  2  ounces  l^  weigiit)  beis^ 
disdibuted  to  100  sheep.  Benzine  and  pkrate  of  pciaah  are  amon^ 
those  recommended.  Recently  a  writer  {Reemea  ie  MSd,  ViL^  ISSi^  p. 
2ff\  reports  reeovery  of  150  eases  of  Terminoos  brondiitis  in  calves  dur- 
ing a  period  of  three  years  under  tiie  following  treatment : 

Gire,  aceordiDg  to  size,  10  to  15  cenli-grams  (L5  to  2,3  grains)  of 
sulphate  of  strychnia  dafly  in  water.  This  quantity  must  be  divided 
into  three  or  Ibor  doses,  as  strydinia  is  very  poisonous.  In  additioQ  to 
this,  from  10  to  15  grams  (2^  to  4  drachms)  of  sulphide  of  calemm  sre 
given  in  oats  or  bran. 

To  altack  the  paraates  directly  in  the  air-passages  inhalations  and 
fumigations  have  been  mndi  resorted  to. 

The  affected  animals  are  placed  in  a  closed  building  and  the  medi- 
cines vaporized  by  means  of  heaL  This  can  be  accomplished  by  pour- 
ing them  npon  heated  stones  or  ircm.  Crude  carbolic  acid  and  tar  hsve 
\f(^en  employed  in  this  manner.  Certain  otherrecommended  substances, 
ammig  tbem  turpentine  and  ether,  which  are  inflammable,  most  be  uised 
with  care,  and  ordinarfly  are  converted  into  vapor  without  the  use  of 
beat.  Sulphur  may  be  burned  in  an  iron  receptade.  In  these  fiimi«!n 
tions  care  must  be  taken  that  they  do  not  prove  too  irritating  to  Uit* 
airpaasagea.  Several  fhmigatkms  must  usuaQy  be  practiced  to  be  of 
any  benefit.  Strebel  reconunends  »  mixture  of  one  part  of  turpentiM 
and  thir^  parts  of  ether,  to  be  dropped  into  the  nosMls  of  the  affected 
animaL  Knowing  the  irritating  effects  of  ether  on  the  mucous  oiem 
branes,  H  is  questionable  whether  sudi  treatment  would  accomplish 
anytliing  beuoiid  cansing  severe  coughing. 


Probably  the  most  i»oniiazng  medicatioQ  which  is  now  being  tried  ii 
the  direct  injection  into  the  trachea  of  liquid  medicines  known  to  have 
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a  deBtractive  action  upon  the  parasites.  The  medicines  thus  introduced 
have  an  opportunity  of  acting  upon  the  parasites  directly  before  they 
arc  all  absorbed  by  the  mucous  membrane  of  the  air-passages.  There 
is  no  reason  to  doubt  that  they  may  have  even  a  secondary  e£Fect  after 
their  absorption  if  they  are  naturally  thrown  off  by  the  mucous  mem- 
brane of  the  air-passages  and  the  epithelium  of  the  alveoli,  which  is  the 
cane  with  most  volatile  substances. 

The  method  of  tracheal  injections  was  first  tried  by  Gh)hier  in  the 
early  pikrt  of  the  present  century,  after  learning  experimentally  that 
considerable  quantities  of  liquid  can  be  introduced  into  the  trachea 
without  producing  suffocation.  Delafond  some  years  after  conducted 
8ome  experiments  to  determine  the  absorptive  power  of  the  air-paissages. 
He  found  that  mncHaginous  decoction^,  solutions  of  sugar  or  honey, 
are  speedily  absorbed  when  injected  into  the  trachea,  inducing  slight 
symptoms  of  suffocation  fo?  one  or  two  hours.  He  also  found  that  solu- 
tions of  narcotic  agents  and  stimulants  manifest  their  physiological  ef- 
fects very  soon  after  injection,  and  that  oils  and  oily  medicines  produce 
a  congestion  of  the  lungs  which  is  but  slowly  dissipated,  and  that  even 
very  dilute  solutions  of  mineral  and  vegetable  acids  produce  inflamma- 
tion, with  copious  secretion  of  mucus,  giving  rise  to  symptoms  of  as- 
phyxia and  even  leading  to  death. 

Dr.  Levi,  of  the  University  of  Pisa,  has  recently  applied  this  method 
in  the  treatment  of  a  number  of  diseases  (Manuel  pratique  des  it^ectiane 
trackiales  cUms  le  chevaly  1883).  His  experiments  also  tended  to  show  that 
the  mucous  membrane  abs()rbs  very  rapidly  and  is  therefore  less  apt  to 
suffer  from  the  injection  of  irritating  substances  than  if  the  absorption 
were  less  rapid.  He  also  determined  that  the  injection  of  small  quanti- 
ties of  oily  substances  is  not  dangerous,  the  oil  probably  being  emul- 
sified and  absorbed.  Finally,  there  is  always  a  slight  reduction  in  the 
number  of  respirations,  amounting  to  about  three  or  four  per  minute, 
after  the  introduction  of  liquids,  even  when  distilled  water  only  is  in- 
jected. 

Without  entering  into  interesting  .questions  concerning  the  adminis- 
tration of  medicines  in  this  manner  in  other  diseases  which  are  discussed 
at  length  in  the  work  mentioned,  we  find  that  the  author  has  experi- 
mented on  but  one  case  of  lung- worms  to  test  the  efficacy  of  the  method. 
Others,  however,  have  report^  cases  in  which  their  success  justifies  a 
detailed  account  of  the  method  for  future  application. 

The  instrument  to  be  used  is  a  simple  hypodermic  syringe  (Plate  VI, 
Fig.  7),  holding  from  1  to  2  fluid  drachms.  The  needle  of  the  syringe 
must  be  provided  with  a  removable  solid  rod  or  trocar,  so  as  not  to 
become  plugged  when  it  is  pasbed  through  the  skin  and  walls  of  the 
trachea.  As  the  needles  are  apt  to  break,  a  number  of  them  should  be 
kept  on  hand.  After  the  operation  the  syringe  should  be  carefully 
washed  in  pure  water,  the  piston  supplied  with  a  drop  of  olive  oil,  and 
the  trocar  replaced  in  the  needle. 

It  is  best  u>  disinfect  by  filling  the  syringe  and  needle  with  a  5  per 
cent,  solution  of  carbolic  acid,  or  a  .1  per  cent,  solution  of  mercuric  chlo- 
ride* before  washing  in  pure  water.  The  disinfection,  however,  is  not 
absolutely  necessary  in  this  operation  if  the  syringe  and  needle  be  kept 
thoroughly  clean.  Fill  the  syringe  and  place  aside.  To  introduce  the 
needle,  extend  the  head  of  the  animal  so  as  to  fix  and  make  prominent 

*Tbe  former  is  jprepsred  by  adding  6  parts  by  weight  of  pore  carbolio  acid  to  100 
parts  by  weiebt  of  pure  water  previonsly  beated;  the  latter  by  adding  1  part  of  the 
oorrosiye  sablimate  (a  violent  poison)  to  1,000  parts  of  water; 

3C  AG ^^85 
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the  trachea,  which  will  be  felt  as  a  tense  elastic  tabe  along  the  middle  line 
of  the  neck.  The  most  convenient  point  for  the  introduction  of  the 
needle  is  at  abont  the  middle  of  the  length  of  the  neck.  It  most  be  re- 
membered that  some  care  is  to  be  observed,  as  the  trachea  is  in  relation 
with  some  important  stmotares  on  either  sidCi  the  Jngnlar  vein,  the 
carotid  artery,  and  the  pnenmogastric  nerve.  Having  fixed  the  trachea 
with  the  left  band,  the  needle  with  the  trocar  is  inserted  beneath  the 
skin  and  then  an  interannnlar  space  is  sought  so  as  not  to  pierce  a  car- 
tilaginous ring.  Or  the  needle  may  be  pushed  directly  into  the  trachea 
without  necessarily  avoiding  a  cartilaginous  ring.  The  unimpeded 
movement  of  the  free  end  of  the  needle  as  if  in  an  empty  space  is  s 
sure  sign  that  the  needle  is  in  its  proper  place.  The  trocar  is  now  re- 
moved, the  syringe  screwed  upon  the  needle  and  thecontents  very  slowly 
forced  out  into  the  trachea^  Before  the  needle  is  finally  withdrawn.  Dr. 
Levi  thinks  best  to  wash  it  out  with  some  pure  water  so  as  to  remove 
the  injecting  fluid.  In  withdrawing  the  needle  this  might  accidentally 
be  discharged  in  the  wound  made  by  the  needle  and  set  up  inflamma- 
tion, if  the  substances  introduced  be  irritating.  How  this  washing-oat 
is  to  be  done  he  does  not  state.  It  seems  that  a  small  pipette  or  medi- 
cine-dropper filled  with  water  and  inserted  into  the  end  of  the  needle 
would  suffice  to  wash  it  out,  or  drawing  back  the  piston  of  the  syringe 
would  leave  the  needle  comparatively  empty.  The  needle  might  also  be 
washed  out  by  removing  the  syringe,  washing  it  out,  filling  with  Water, 
and  forcing  a  few  drops  into  the  trachea  through  this  needle.  This, 
however,  would  cause  unuecessary  delay  before  the  animal  is  released, 
and  is,  tnerefore,  not  to  be  recommended.  The  simplest  method,  then, 
to  empty  the  needle  would  be  to  draw  back  the  piston,  for  the  discharge 
of  anything  but  the  purest  water  into  the  wound  may  produce  more  irri- 
tation than  the  medicinal  substances  themselves.  The  animal  should  be 
watched  for  some  time,  especially  after  the  first  operation,  to  observe 
how  the  injection  has  been  borne,  and  whether  any  symptoms  arise  whidi 
indicate  difficulty  of  breathing. 

If,  as  has  been  suggested,  a  slight  incision  be  made  in  the  skin  before 
introducing  the  needle,  and  if  a  cartilaginous  ring  be  avoided  in  piero- 
ing  the  trachea,  the  ordinary  needle  with  beveled  extremity  (Plate  VI, 
Fig.  7)  will  be  sufficient,  and  the  trocar  may  be  dispensed  with.  When 
the  needle  has  entered  the  trachea,  -a  slight  hissing  noise  due  to  the  en- 
trance and  exit  of  air  with  each  inspiration  and  expiration  indicates  thst 
the  needle  has  reached  its  destination  and  is  not  plugged. 

The  substances  to  be  injected  should  have  distinctly  vermicide  prop- 
erties without  being  at  the  same  time  too  irritating  or  poisonous  in  their 
effects  on  the  animal.  Levi  gives  two  formulie  which  he  used  with  sac- 
cess  upon  a  sheep.  The  worms  were  discharged  in  three  days  and  the 
catarrh  cured. 

Iodine parts..  S 

Iodide  of  potash • do...  10 

Distilled  water do...         100 

Begin  with  half  a  drachm  of  this  solution  added  to  half  a  drachm 
of  water,  and  increase  by  half  a  drachm  of  the  above  solution  each 
day  up  to  5  drachms.  Another  remedy  is  the  foUowing :  Mix  eqaal 
parts  of  turpentine  and  olive  oil,  and  inject  from  1  to  4  drachms.  In 
this  case  the  writer  probably  intended  to  state  that  the  dose  should  he 
increased  f^om  I  to  4  drachms  on  successive  days. 

Eloire  (Beoueil  de  MM.  V6t.  1883,  p.  683)  gives  the  following  formnls: 

Ordinary  oil  of  poppy  and  oil  of  tarpentine,  each parts..         V^ 

Carholio  aoid  and  puidfLed  oilofoade,  each do...  S 
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'  The  oil  of  poppy,  being  a  bland  oil,  does  not  possess  any  medicinal 
properties,  and  may  be  replaced  by  olive  oil.  Each  calf  to  receive 
aboat  2  drachms  a  day  for  three  days. 

Six  animals  treated  in  this  way  showed  immediate  improvement  and 
were  finally  cnred.  Penhale  ( Veterinaria/nj  1885,  p.  106)  reports  imme- 
diate relief  and  ultimate  core  in  two  calves  by  injecting  the  following 
mixture: 

Oil  of  turpentine ..drachms..  2 

Carbolio  aoid .«.. ••..••  ••«•«•  ..•••. • drops..  20 

Chlorofonn •...•• ....  •....•  •«.. ....dracnin..  i 

Hntton  (loo.  dt,  p.  62)  reports  favorable  results  in  six  oat  of  eight 
cases  by  injecting  the  above  liquid,  in  which  1  drachm  of  the  tincture  of 
opium  was  used  in  place  of  the  chloroform. 

This  completes  the  list  of  remedies  thus  far  suggested  and  tried,  and 
the  results  obtained  therefrom.  The  favorable  testimony,  though  not 
abundant,  is  very  encouraging.  There  are  many  substances,  no  doubt, 
the  use  of  which  might  be  more  beneficial  than  those  mentioned,  but 
nothing  can  be  said  of  them  until  they  have  been  tried. 

In  this  connection  a  few  experiments  may  be  described  havinfi^  for 
their  object  the  infection  of  healthy  calves  with  lung-worms  and  the 
determination  of  the  effect  upon  them  of  intra-tracheal  iiyections. 

On  October  30  two  calves  were  fed  with  a  large  number  of  strongyli 
(over  a  hundred),  obtained  from  the  lungs  of  the  calf  described  in  the 
preceding  pages,  as  having  been  killed  at  the  experimental  station  in 
order  to  determine  the  presence  or  absence  of  lung- worms.  Live  em- 
bryos were  present  in  large  numbers  in  the  worms  consumed.  Worms, 
which  were  kept  for  a  few  days  at  a  temperature  of  70<'  to  80<^  F.  in 
water,  set  free  ova  which  hatched  within  one  or  two  days.  The  embryos 
remained  alive  about  five  days,  the  water  being  occasionally  changed. 
One  of  the  calves  thus  fed  was  reported  to  cough  now  and  then.  This 
was  killed  December  17,  over  a  month  and  a  half  after  feeding.  No 
worms  or  lesions  referable  to  them  were  found  after  a  careful  search 
through  the  whole  lung  tissue.    The  other  calf  remained  well. 

Tracheal  injections  were  tried  upon  several  calves  which  had  been 
affected  with  verminous  bronchitis.  The  injections  were  made  too  late, 
however,  and  prove  simply  that  injections  may  be  practiced  without 
any  fear  of  untoward  results.  The  worms  had  probably  disappeared 
before  the  injections  were  made.  The  following  is  a  brief  r68um6  of 
these  trials : 

A  bull  calf  received  from  New  Jersey,  October  21, 1885,  was  treated 
December  18,  1885.  The  liquid  consisted  of  turpentine  2  drachms, 
chloroform  half*  drachm,  carbolic  acid  20  drops,  and  was  injected  ac- 
cording to  the  directions  given  in  the  preceding  pages.  During  the 
operation  the  animal  coughed  a  few  times,  but  was  otherwise  not  incon- 
venienced. No  after  effects  observed.  Improvement  slight.  January 
G  a  second  injection  was  made.  The  animal  coughed  frequently  and 
struggled  more  violently,  exhibiting  a  greater  sensitiveness  than  at  the 
first  injection.  For  a  few  minutes  ^fter  the  operation  symptoms  refera- 
ble to  unsdsthesia  were  observed.  The  animal  was  killed  January  11. 
The  trachea  was  carefully  examined,  but  no  inflammatory  reaction  no- 
ticed. The  posterior  lobes  of  the  lungs  contained  hepatized  masses 
evidently  caused  by  lung-worms.  There  was  no  trace  of  the  latter  ex- 
cepting a  few  degenerated  ova  in  the  mucus  of  the  bronchi.  We  con- 
cluded from  these  facts  that  the  worms  themselves  had  disappeared 
before  the  last  i^jectioIL 
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tuLTE  in.— Left  lang  of  a  oslf  affected  with  Tarminona  iitondlutia.  Lateral  aspect. 
The  greater  part  of  the  eorfkoe  haa  a  normal  appeacance  ezoepting  the 
iBlanda  repreeentiiig  hepatised  tiasae.  The  pleura  orer  the  posterior  half 
18  more  or  leee  opaque.    Clouded  (z  |). 

Plate  ly,  Fio.  1.— Tifaiii  ■ectlon  of  iba  left  lung  represented  on  preoeding  plate.  A 
considerable  portion  of  the  lung  tissue  is  hepatised.  Toward  the  left  a 
bzonehus  is  seen  in  section,  flUed  with  strongyli  (z  |). 

Fio.  2.— a  large  bronchus  ftom  the  same  lung,  slit  open  and  showing  the  openings  of 
three  smaller  bronchi.    Bundles  of  worms  prqjeoting  therefrom. 

Plats  Y,  Fio.  l.-Srimgyhu  siionirKf,  about  natural  size.    A,  male;  £,  Ibmale. 

Fio.  2.— Caudal  eztremity  of  the  male^  showing  the  bursa  I,  supported  bj  twelye 
rays,  ftom  two  diflforent  aspects,  a  the  two  short  spioula  (z  60). 

Fio.  3.^Antexior  eztremity  of  the  male,  showing  the  mouth  and  oesophagus  a  lead- 
ing into  the  intestine  I.  The  two  unicellular  glands  of  the  nedc  are 
shown  with  their  enlargement  e  containing  a  minute  nudeos  (z  40.) 

Fio*  4.— ps^  anterior  eztremityof  a  ftmale;  a,  5,  «^  as  in  Figure  3;  at  d  the  oviduct  is 
bent  upon  itself  and  continued  into  tiie  uteros  which  c«"t^^rff  soma  OTa* 
B,  posteiior  extremity  showing  at  •  the  flexure  of  the  oriduct  and  en- 
trance into  uteros  filled  with  ora;  /,  the  enlarged  posterior  portion  of 
the  intestine  (x  60). 

Fio«  &!— J,  portion  of  the  body  of  a  ftmale  near  the  middle  of  the  body  with  ora  con- 
taining fhlly  dereloped  emlnyos  (x  40).  B,  the  ora  with  tha  cmbiyoa 
occupying  different  positions  (x  120). 

FUK  (L— An  adult  ibmale  filled  with  ora  (x  4). 

FL4XX  yi,*  Fio.  1. — Strongylm  pturadtmUf  caudal  extremity  of  the  male  showing  a, 
the  bursa;  1 1,  the  spioula,  hooked  at  the  free  extremity. 

Fio.  2.<— Caudal  extremity  of  ftmale  with  pear-shaped  Tcslcle  a. 

Fid.  Z.^~FawddUu$  ovU  pulmandUif  ftmale;  a,l,Ct  constilotions;  d,  caudal  extremity; 
0,  mouth  (z  50). 

Fio.  4.— Caudal  extremity  of  the  male  (x  800);  a,  spioula  forked  at  h. 

Fio.  5. — Strongyluifilariaf  female;  a,  mouth ;  h,  ftmnd-shaped  insertion  of  cBsophagus 
into  intestine ;  e  c,  intestine;  d,  caudal  extremity;  e,  Tulya;  ff,  utems. 

Fio.  6.^Caudal  extremity  of  male ;  a,  bursa ;  h,  spioula;  c,  flap-like  attachment,  and 
d,  conical,  blunt  eztremily  of  the  same;  e  e,  rays  of  the  bursa. 

Fio.  7. — Syringe  used  fox  tracheal  injections ;  a,  ayringe  with  glass  band  and  gradu- 
ated piston-rod;  h,  hollow  needle  with  trocar;  d,  needle  with  beveled 
extremity  without  trocar. 


*  Fig*.  1  to  6,  inoluslYe,  are  taken  from  A.  Koch's  DU  N^malodnk  dmr  Sdutflunge^ 
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UOTTBD  STATES  ITBAT  CATTLE  QUAEANTmE. 

The  snperintendents  of  the  various  neat  cattle  quarantiiie  statioDs  re- 
port the  names  of  the  importers,  and  the  number  and  breed  of  each  lot 
of  animals  imported  daring  the  year  I8869  as  follows : 

'    WALTEAK  ASD  LITTLBTOH  STATIOSTB,  SCASS. 
Db.  J.  B.  UoLAUOHia,  SunmmDDiiT. 


Dfttoof 
anifaL 


188S. 
Feb.    16 
Hftr.    27 


1 
1 

10 
S8 
29 

a 

28 

9 

16 

13 


Jane 

Aug. 

Sept 

Oct. 

Not. 


Kane  and  poatHiflloa  addx«ia  ef  Importer. 


Thofl.  B.  TTalea.  Jr.,  Iowa  City,  Iowa. 
J.  J.  Hill,  Saint  Paul,  Uina 


■••■••••< 


&  F.  P01T7.  LoBoz,  ICaaa . 
BTeratt  Smith,  Waltham, 

T.  B.  Wales,  Jr.,  luwa  City,  Iowa 

H.  W.  Hookemm  WMhington,  Minn 

F.  Codniaii,  Brooklioe,  Mam ..•••.•«i... 

T.  F.  Eocb,  Chioago,  ul 

W.L.  Archibald,  Oxford,  MiM 

James  L.  Flint,  New  York  City 

William  A.  RnaeeU,  Lawrence.  Haas  ..^ 

James  Cmmingham  St  Son,  Daiboatti%  Scotland.. 


Port  of  ship- 
moat. 


Lirerpool. 
...do™. 


IfOndOnaaaaa 

....do 

....do 

Antwerp  ... 
LiTerpool... 
Amsterdam. 
London...., 
Glasgow.... 

London 

Glasgow  ••.. 


Kama  of  breed. 


and 


Holstein. 
Darbam 
Angas. 
Holsteln........ 

....do 

....do 

...do 

Oaemsey....... 

Holstein ... 

...  do 

Polled  Angus  .. 

Holatoia 

OaUowaj. ...... 


2- 


9 

127 

40 

13 

SO 

8 

6 

m 

m 

3 


OABFDBLS  STAUOV,  K.  J.,  NEAB  ITXW  XOBJL 
Db.  a.  ic.  FAuniQTov,  SimBnmua»aT. 


188S. 

Jan. 

2 

10 

26 

Mar. 

7 

Apr. 
May 

6 
7 

7 

7 

7 

7 

June 

1 

1 

4 

4 

82 

Jnly 

1 

1 

Aug. 

14 

18 

25 

81 

31 

Sept. 

6 

5 

19 

19 

Oct. 

6 

0 

26 

29 

Not. 

7 

Deo. 

10 

S.  p.  Dyt,  Passaic,  N.  J , 

Hyllje  Bakker,  West  Chester,  Pa.^ 
John  A.  Desseanz,  Isle  of  Jersey..., 
Onthrie,  Bell  A  Co.,  BhelbyTille,  Ky 

D.  H.  Archibald.  Oxford,  Miss 

£.  Huidekoper,  Meadville,  Pa ..,»..•. 

J.  H.  Maginnis,  New  Orleans,  La.......^.. 

F.  B.  Savage,  Newbnrg,  N.  Y 

Onthrie.  Bell  A  Co..  Shelbyrllle,  Ky 

French  Brothers,  Ctnoinnati,  Ohio 

Edward  ELonp,  Fair  Haven,  N.  J 

B.  B.  Lord  &  Son,  SlnclairviUe,  N.  Y 

Hyltje  Bakker,  West  Chester,  Pa 

William  A.  Singerly,  North  Wales,  Pa..^ 

Sluiter  Brothers,  Brooklyn,  N.  Y 

J.  L.  Gardiner.  Bprinin,  N.  Y 

J.  C.  Duncan,  Normal^  ul 

E.  Smith  Jameson,  Mount  Sterling,  Ky.... 

A.  Oltmans,  Ridott  111 

James  Oliver,  Soatn  Bend,  Ind 

W.  H.  Goodpasture.  Nashville.  T.nn 

Wra.  M.  Singerly,  North  Wales,  lU 

T.  S.  Cooper,  Coopersborg,  Pa 

George  v.  Forman,  Olean,  N.  Y 

S.  P.  Dyt,  Passaic,  N  J 

James  F.  Sntton,  Bedford,  N.  Y 

Hyllye  Bakker,  West  Chester,  Pa 

J.  Kellcnberger,  Centreville,  Va 

W.  H.  Johnson,  Centre  RatKnil,  Vt 

A.  Sutherland,  Dnn ver.  Colo 

Bastian  Diebel,  Gai-flt-ld   N.  J 

J.  H.OiEotd,  Topeka,  Kans 


•••■■■•■•■... 


Antwerp... 

...do 

London 

...  do 

Amhterdam 

....do 

London. .... 

....do 

Amsterdam. 

London 

Antwerp  ... 

...do..:.... 

....do 

...  do 

Amsterdam. 
London..... 

Fnmce 

Ijoiidon. .... 
llnnibiirg  .. 
«fl.iM::t>w.... 

London 

....do 

...do 

...do 

...do 

Amsterdam. 
Antwerp  ... 

London 

...do 

Antwerp  ... 
Amsteardam. 
London 


HolatolB. 
...  do  .... 
Jersey... 
Holstola. 
..-.do.... 
...do..., 
Jorsey... 
Holsteia. 
...do.... 
...do..., 
...do.... 
...do.... 
...do.... 
....do .... 
..  do.... 


GnemsoT.... 
Nonnanaie.. 
lied  Polled... 
Oht.  Kriesian. 
Ayershire  ... 

Holsteia 

..do 

Jersey....... 

...do 

Holsteln 

....do 

...do 

Swiss , 

Jersey....... 

Holsteift 

....do 

BodPoUed... 


SO 

m 

28 

1 

2 

1! 

» 

11 

m 
so 
» 

85 
6 
2 
t 

» 

50 
3D 

I 

16 
10 
21 
» 
5 
19 
SC 
» 
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GOOPSSSBTTSa  AlsTD  CHSSTBB  STATI0K8,  PXKKBYLYAmCA. 

Bb.  PBAirCU  BBXDQI,  BUPnZHTSXDINT. 


Date  of 
ariiyaL 

Kftine  and  pott-office  addroM  of  importer. 

Port  of  abip- 
ment 

Namo  of  breed. 

1885. 
Jan.      7 

A.  M.  Harkness. PbiladelDhia.  Pa 

Llrerpool 

Boatbampton . 

Jeraey 

80 

Feb.    17 

T.  S.  CooDor.  Coonerabarflr.  Pa. ..••......•. ....••. 

•...do    *. a. .•«.... 

86 

PATAPSGO  STATION,  NBAB  BALTDCOBX,  KD. 
De.  a.  H.  Boai,  SunuanxDiHT. 


1885. 
Jan.     11 
Feb.    U 


Apr.  11 
Aog.  19 
Sept.   26 


H.  K.  Tnckor  &  Co.,  Baltimore,  Md 

William  Millor,  Coteaa  Lauding,  Canada. 


Samnol  C.  Kent,  West  Grove,  Pa.... 
Charles  C.  Lening,  Phlla<lelnhla,  Pa. 
Edward  Paul,  Ueron  Lake,  Minn. ... 


Lirerpool. 
...do..... 


— do 

Bremen... 
Liverpool. 


Jersey 

Hereford,  An- 
gus, and  Qal< 
laway. 

Gnernsey 

Holstein 

Galloway 


40 
60 


42 

7 

22 


SAN  FRANCISCO  STATION,  CALIFORNLl. 

Db.  a.  D1  TaYEL.  SUFKBHrnCKDKMT. 


188Sl 
Feb.     10 
Sept.     1 
Dec.      2 


J.  D.  Spreckles,  San  Francisco,  Cal 
J.  W.  BrowD,  San  Francisco,  Cal. .. 
Hngh  Craig,  San  Francisco,  Cal 


Honolnln . 

....do 

Auckland. 


Hereford 

Polled  Angus. 
Hereford 


41 
24 
15 


Whole  number  of  cattle  received  at  the  yarious  stations  from  January 
1, 1885,  to  January  1, 1886 : 

Waltbam  and  Littleton  Stations 775 

Garfield  Station 827 

Coopersburg  and  Chester  Stations 66 

Patapaco  Station 171 

San  Francisco  Station.... • • 80 


Total 1,919 

Table  ahotoing  the  number  of  cattle  received  at  the  various  quarantine  etationa  of  the  United 

States  for  each  month  of  the  year. 


Montk. 


January.... 
February.., 
Haroh ...... 

AprU 

Kay 

Jnae.'Mi..... 

Jnly 

Aognst.... 
September. 
October.... 
Novemb^ . 
December.. 

Total 


Waltham, 
Maaa. 


0 

127 

40 

67 

68 

io'j 

3 

82 
200 


775 


Oarfteld, 
N.J. 


85 


fO 

28 

154 

205 

8 

113 

54 

80 

20 

20 

827 


Chester, 
I»a. 


Patapsco, 


06 


30 

40 
80 

30 

41 

42 

7 
22 

24 

15 

SanPraa- 
ciaco,0aL 


171 


80 


Total. 


155 
146 
187 
110 
211 
203 
8 
810 
103 
162 
220 
85 

1,019 


568 


KEFOilT   OF   THE   C010IISSION££    OF   AGRLCULTUEZ. 


TMe  Adwi^y  the  dljferemi  hreaU  pfeaUU  and  tie  •mmher  of  emek 


AntoM... 


1.1S  :  Oil 
2» 

170 

1*2      'Si 

m 
u 


1.W 


The  stations  at  PorOand,  Me.,  Goopersbiirg  and  Chester,  Pa^  and 
ew  Orleans,  La»,  were  abolished  on  the  1st  di^  of  Jnlj  last.  No 
cattle  arriyed  at  Portland  after  the  station  was  tr^isfened  to  the  cod- 
trol  of  the  Commissioner  of  Agricnltnre.  The  station  at  Waltiiam  has 
been  removed  to  Littleton,  M^s. 

ITo  eontagions  disease  appeared  among  the  animals  at  anv  of  the  sta- 
tions during  the  year,  and  ihe  general  health  of  all  the  cattle  imprated 
wasgood* 


WHEAT  CULTURE  IN  INDIA. 


ByEov.  I.  L.  IIauser. 


India  is  1,900  milea  in  length  and  1,500  in  width,  comprising  an  area 
equal  to  that  of  the  United  States  east  .of  the  Mississippi  Eiver.  But 
little  wheat  is  raided  south  of  the  twenty-flfth  parallel.  The  Ifortb- 
west  Provinces  and  Oudb  are  best  adapted  to  wheat  culture.  They 
comprise  an  area  of  106,111  square  miles,  almost  a  flat  plain.  The  soil 
is  aUnvion,  chiefly  of  clay  and  sand,  deposited  by  fresh  water,  as  there 
is  a  total  absence  of  marine  .shells.  Except  in  the  mountainous  range 
of  the  Yindhyan  chain  that  crosses  the  sonthem  portion  of  these  -p^ov- 
inceSi  there  are  no  rocks,  stones,  or  minerals  other  than  silica  and  some 
mica,  which  are  In  the  flnest  particles. 

ANALYSIS  OF  SOIL. 

The  following  are  the  results  of  chemical  analysis  of  soil  from  two  dis- 
tricts :  Moisture  in  air-dried  soil,  flrst  locality,  1.48 ;  second  locality, 
2.92.  Oombined  nitrogen,  flrst,  .11 ;  second,  .13.  Sand  and  silicates 
insoluble  in  hydrochloric  acid,  flrst,  89.38 ;  second,  84.70.  Oxides  oi 
iron  and  aluminium,  flrst,  4.11 ;  second,  0.34.  Lime  OaO,  flrst,  .69 ;  - 
second,  .30.  Potash  E,0,  flrst,  .06  -,  second,  1.20.  Soda  ^£lO,  flrst,  .11 ; 
second,  .40.    Phosphoric  acid  PsOs*  flrst,  .26 ;  second,  .19. 

A  FAYOBABLE  GLIMATB. 

This  is  the  most  faYorable  climate  in  the  world  for  ap^^cultural  prod- 
ucts. The  crops  of  the  hottest  and  coldest  countries  can  be  grown 
here.  The  seasons  for  different  kinds  of  crops  are  flxed  and  regular, 
and  include  the  whole  year,  so  that  there  is  not  a  month  in  which  the 
farmer  may  not  work  in  his  flelds.  The  change  from  one  season  to  an- 
other is  so  gradual  that  there  is  no  loss  of  product.  On  account  of  the 
beat  and  moisture  all  vegetable  and  organic  matter  are  quickly  fer- 
mented and  changed  into  food  for  plant-life.  The  farmer  receives  im- 
mediately a  return  for  whatever  he  contributes  to  his  flelds,  and  the 
fresh  upturned  soil  at  once  shows  the  beneflcial  atmospheric  effect  uponit. 

(669) 
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THE   TEMPEBATUEB. 

The  mean  monthly  temperatore  from  1S8&-^S3  to  1884-'85«  was  as  fol- 
lows: 


SUtioiM. 

• 

• 

•53 

a 
s 

• 

►a 

August 

1 

o 

8 

s 

o 

December. 

January. 

1 

1 

s 

Meerat 

1 
o     1     o 

82. 9  ,  90. 4 
87.8     95.8 
84.3  1  89.9 

87. 0  I  9ft  5 

87. 1  »■'  1 

o 

91.3 
fi8w8 
8a3 
92.0 
89.9 
93.1 
68.7 

o 
Mul 

m.2 

84.9 
84.6 
84.9 
83.4 
67.8 

o 

8L7 
8L7 
8L7 
82.2 
83.0 
80.3 
66l5 

o 

80.3 
88.8 
8L1 
8L8 
81.7 
7916 
63.9 

o 

7Z0 
7&9 
7IL2 
73.9 
76l3 
76.3 
57.0 

o 

6L0 
67.1 
6S.6 
62.7 
64.8 
68.0 

62:2 

e 
64.9 

oaa 

67.2 
5&2 
50L3 
«12 

47.8 

o 

64.5 
88.6 
60L7 
O0l2 
«L8 
64.2 
44.8 

o 
56.7 
61.8 
6L9 
6L1 
«L2 
88.9 
48.8 

0 

7L5 

A;:ra 

Bureillv 

7&8 
Tt4 

AUababad 

771 

TVnaree >.«.......... 

77.1 

Jbaimi  .....•.......■,.,. 

«1.7 
67.2 

96.6 
69.8 

THI 

Banikhel 

511 

Baoikhet  is  a  station  on  the  Himalayas,  a  sanitarinm  for  English 
troops,  abont  30  miles  from  the  plains  and  at  an  elevation  of  6,000  feet 
above  the  sea. 

RAINFALL. 

The  following  is   the  rainfall  in  inches  for  the  last  six  yean,  bam 

187i^'79  to  1883-^84 


SUtUma. 

ATsrage, 
■Ixyaara. 

1878-79. 

1879-*80. 

1880-'81. 

1881-.*8S. 

18a-*88L 

I8»-*M. 

Ifeernt 

4a3 
24.5 
30.1 
29.5 
35.5 
29.6 
49.6 

44.5 

21.8 
37.4 
29.6 
21.4 
28.2 
8L7 

40.4 
34.4 

64.8 
69.7 
5&6 
85l6 
7&8 

4ai 

15.6 
85.8 

1&4 
37.8 
18l8 
67.5 

8&7 
844 
88.5 

32.8 
39  9 

4ao 

45u8 

81.8 

26u7 
4LI 
86.9 
87.8 
4L2 
Al 

HI 

Agra  ........................ 

US 

Bareilly 

18.S 

Allahabad 

284 

Benarea  ................ ...... 

25.2 

Jhaiisi ••••.»• 

Kanikhftt 

881 

ATwage  ......•..•■•... 

85w5 

29.9 

50.7 

82.1 

87.4 

88.7 

8.7 

The  monthly  rainfall  for  the  same  stations  for  1883-'84  is  as  follows: 


stations. 

d 

fa. 

1? 

« 

1 

1 

1 

October. 

November. 

1 

I 
a 

1 

-• 

1 

• 

1 

M^rut   .....•.•«...... 

.07 

1.14 
.89 

1.36 
.61 

.24 
1.0.T 
•J.  7-. 

8.88 

1-78 
2.74 
2.50 
5.90 
2.04 
5.66 

6.64 

6.04 

7.69 

13.79 

11.39 

8.85 

13. 10 

.97 
2.07 
3.99 
3.13 
X  .S7 
3.34 

0.23 

• 

4.81 
4.47 
3.78 
R.08 

4.08 
4.09 
5.07 

.40 

.04 

.01 
.01 

.08 
.01 

.01 
.00 
.01 
.01 
.53 

.14 

Agra  .................. 

«] 

Baroilly 

.02 

.80 
'    .83 

.48 

.12 

M 

Allahabad  .....v....... 

.08 

fil 

Si'Dares 

.13 

"'ilk' 

01 

tfhansl ..... 

.23 

.01 

• 

Ranikhet 

.00 

.06 

.85 

There  are'two  grain  seasons  in  a  year  in  India ;  one  is  the  rainy  sea 
son,  which  commences  abont  the  15th  of  Jnne  and  continues  until  Sep- 
tember and  October. 

The  winter  crops,  such  as  wheat,  oats,  and  barley,  which  are  sown  iu 
October  and  November,  are  harvested  in  March  and  April.  There  are 
occasional  showers  during  the  winter,  but  seldom  any  fh>m  Maieh  to 
the  middle  of  June.  Between  these  two  grain  seasons  the  farmer  gives 
his  attention  to  fruit,  vegetables,  and  sugar-cane. 
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0ABSFT7L  OULTIVATION. 

The  farmer  oi  India,  without  knowledge  of  science,  without  skill, 
and  with  only  a  rude  implement  for  a  plow,  yet  in  the  most  scientific 
manner,  makes  the  atmosphere  enrich  his  soil,  for  the  atmosphere,  to- 
gether with  light,  heat,  and  moisture,  produces  nitrogenous  matter,  and 
the  farmer,  rooting  or  plqwinff  his  land  twenty  or  thirty  times  before  he 
sows  his  wheat,  gives  the  soil  a  chance  to  feed  upon  this  free,  cheap, 
and  abundant  food.  The  American  farmer  turns  over  his  soil  in  the 
fall,  lets  it  lie  a  hard,  compact  mass  all  winter,  and  in  the  spring  sows 
his  seed  npon  the  hard  surface,  thus  slighting  every  aid  to  plant  growth 
that  the  atmosphere  gives  him.  Take  the  average  soil  of  these  prov- 
inces to  Minnesota,  and  it  would  be  hardly  worth  cultivating.  Bring 
the  average  soil  of  Minnesota  here,  and  it  could  all  be  sold  as  a  ferti- 
lizer. 

It  is  the  ^^  glorious  climate  "  of  India  that  is  its  greatest  wealth,  and 
the  untutored  son  of  toil  makes  use  of  it  to  the  greatest  advantage. 

The  land  has  been  cultivated  firom  time  immemorial  and  still  is  not 
exhausted.  The  people,  being  so  very  poor  and  obliged  to  consume 
everything  for  themselves  and  their  cattle  and  unable  to  import  or  pur- 
chase fertilizers,  have  but  very  little  with  which  to  feed  the  soiL  That 
little  is  all  used  with  the  very  best  results.  The  experiments  at  the 
Government  experimental  farm  show  that  thorough  plowing  and  timely 
sufficient  irrigation  are  after  all  the  most  important  factors  in  production, 
and  they  also  show  that  a  thorough  upturning  and  exposure  of  the 
soil  is  sure  to  give  in  return  a  good  crop. 

Gniere  is  something  else  in  this  exposure  of  the  soil  to  the  sun.  When 
the  rains  begin,  the  air  and  eaith  abound  with  insect  life.  Scarcely  a 
step  can  be  taken  without  treading  on  insects,  crawling,  running  every- 
where, and  while  walking,  riding,  driving,  there  is  a  continual  swarm 
of  insects  about  one.  At  night,  when  the  lamps  are  lighted,  the  tables 
or  space  about  the  lamps  are  covered  with  scores  of  kinds  of  insects, 
from  big  moths  down  to  midges.  These  are  the  seen  and  felt,  but  the 
unseen  infinite  myriads!  With  every  plowing  the  soil  must  receive 
much  of  this  animal  life ;  with  every  shower  of  rain  there  must  be  an 
insect  shower,  and  with  every  breeze  there  must  be  myriads  of  lives 
wrecked  npon  the  sticky  clods  of  the  plowed  fields  which  make  food  for 
the  coming  crop.    The  living  feed  upon  the  dead. 

HOW  THET  TILL  THE  SOIL. 

The  India  farmer  has  scarcely  any  tools,  and  what  he  has  are  of  the 
simplest  kind.  There  being  no  hard,  gravelly  soil,  no  stiff  clay,  no  hard- 
pan,  and  no  sticky,  calcareous  soil  to  work,  is  a  great  advantage  to 
him.  By  a  very  crude  implement,  which  can  scarcely  be  called  a  plow, 
the  land  is  torn  up.  This  plow  consists  of  a  triangular  piece  of  wood, 
about  18  inches  in  length,  and  G  inches  in  diameter  at  the  larger  end, 
thA  other  being  pointed.  On  the  fiat  side  of  this  bit  of  wood  a  groove 
is  made  into  which  a  flat  piece  of  iron,  a  foot  in  length,  an  inch  wide, 
and  half  an  inch  thick,  is  inserted  and  held  in  its  place  by  a  staple.  The 
staple  underneath  does  not  interfere  with  the  rooting.  This  iron  bar, 
which  is  pointed,  serves  as  a  nose  or  point  to  the  plow.  The  larger  end 
of  this  triangular  piece  of  wood  is  mortised  into  an  upright  stick,  the 
latter  about  3  feet  in  length,  at  the  top  of  which  is  a  wooden  pin  on  the 
front  side  for  a  handle.  Aboat  18  inches  from  the  ground  a  strip  of 
board  3  inches  wide,  an  inch  and  a  half  thick,  and  8  feet  long,  is  in- 
serted into  the  upright  stick,  and  serves  as  a  beam  and  tongue.  The 
yoke  is  a  straight  stick  6  feet  long,  3  inches  in  diameter,  with  fi>ar  woodsa^ 
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pins,  each  6  inches  long,  one  on  each  side  the  neck  of  the  bullocks.  A 
amail  hemp  rope  or  grass  twine  goes  nnder  the  bollocks'  necks  to  keep 
the  yoke  in  its  place.  The  beam  of  the  plow  has  a  few  notches  under 
it  near  the  end,  and  is  fastened  to  the  yoke  by  a  small  grass  rope  or 
twine.  The  plow  makes  no  furrow,  but  simply  roots  or  tears  up  the 
soil,  and  the  plowman  with  his  little  goad  or  whip  in  one  hand,  the 
other  holding  the  wooden  pin  in  the  upright  stalk,  walks  by  the  side  of 
the  plow.  The  cattle  are  of  the  Brahmini  species,  white,  slender-bodied, 
h>ug-Ieggcd,  and  about  one-half  or  one-third  the  weight  of  oxen  in  the 
United  States,  and  very  lean,  as  about  the  only  feed  they  get  for  months 
before  the  rains  and  during  the  plowing  season  is  bhoosa,  or  wheat 
straw  and  chaff.  To  see  a  man  weighing  less  than  100  pounds 
with  only  a  strip  of  cloth  around  his  loins  and  a  like  strip  about  his  head, 
driving  a  little  pair  of  lean  cattle,  swinging  his  whip  and  dodging  from 
side  to  side  of  his  plow,  and  calling  his  bulls  by  the  endearing  name  of 
<^  my  daughters,"  is  quite  a  sight,  especially  when  first  observed  by  an 
American  farmer.  Plowing  is  hard  work,  both  for  the  little  cattle  and 
the  man  himself,  particularly  if  the  ground  is  hard  and  baked,  and 
if  it  is  the  first  plowing,  llie  best  a  plowman  can  do  is  to  tear  up 
three-quarters  of  an  acre  a  day,  and  the  work  is  poorly  done.  The  huid 
has  to  be  plowed  in  this  way  a  number  of  times,  especially  for  the  mon 
substantial  crops.  The  cattle  cost  from  $5  to  $20  a  pair,  but  the  average 
price  of  these  working  cattle  in  these  provinces  is  about  $8  a  pair.  The 
average  cost  of  a  plow  is  40  cents.  The  only  other  implement  used  is 
a  log  or  slab  of  wood,  6  or  8  feet  long,  drawn  sideways  across  the  field  by 
one  or  two  pair  of  cattle  to  crush  the  dods  and  smooth  the  surfEMse. 
After  the  land  is  pulverized,  and  it  is  finally  weU  done,  too,  the  last 
plowing  takes  place,  when  a  man  or  woman  dribbles  the  seed  firom  tiie 
hand  into  the  furrow  or  mark  after  the  plow. 

BEAPINa  AND  THRASHINa. 

The  reaper  consists  of  a  blade  of  iron  6  inches  in  length,  1  inch  in  width, 
and  curved  like  an  old-fashioned  sickle,  with  a  notched  edge  and  a  short 
handle.  The  cost  of  this  instrument  is  4  cents.  The  harvester  sits  upon 
his  heels,  cuts  a  handful  of  straw,  which  he  lays  down,  then  waddles  on 
without  rising,  cutting  about  one-twelfth  of  an  acre  a  day,  for  which  he 
receives  5  cents,  boarding  himself.  After  this  reaping-machine  comes 
a'binder.  who  gathers  up  the  grain  and  binds  it  into  sheaves  about  the 
size  of  tne  American  shea£  It  is  then  shocked,  and  after  a  day  or  two 
carted  to  the  thrashing-floor. 

The  thrashing-machine  consists  of  a  floor — a  bit  of  hard  ground— a 

stake,  a  number  of  cattle,  and  a  driver.    The  grain  straw  is  piled  aronml 

the  stake  in  tiie  floor,  the  cattle  are  connected  by  a  rope  tied  to  their 

horns  and  one  end  of  the  rope  fastened  to  the  stake,  and  the  driver 

keeps  them  going  until  the  straw  is  tramped  very  fine  into  what  is  called 

'^  bhoosa.''    This,  after  the  grain  is  separated  firom  it,  is  fed  to  the  cattle. 

/^The  people  raise  almost  insurmountable  objection  to  any  other  mode  of 

\  thrashing,  as  this  is  about  the  only  way  in  which  the  straw  is  made  iuto 

;  bhoosa.    They  do  not  only  thrash  to  get  out  the  grain  but  to  break  np 

•  the  straw,  and  particularly  to  flatten  it,  so  that  Uie  cattle  will  readily 

/  eat  it.    Mr.  Ozaune,  superintendent  of  agriculture  in  the  Bombay  presi- 

denoy,  had  a  large  thrashing-machine  sent  from  England,  and  made  i 

/  contract  with  a  landholder  for  60  acres  of  wheat  in  order  to  try  the  iDMr 

\  chine.    After  the  work  had  commenced  the  landholder  fell  upon  his 

knees  and  piteously  begged  for  the  thrashing  to  stop,  as  it  would  rm 

him,  for  the  cattle  would  not  eat  the  straw.    A  straw-cutter  to  cut  np 

the  straw  wM  luoib  Ao>  w  \)i^l  ^^d^  tliftt  it  most  be  flattened  and  ma* 
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lootli  as  well  as  be  broken  up  short  There  is  real  force  in  this  objec- 
>u,  and,  antil  it  is  overcome,  the  i>eople  will  use  the  cattle  and  t\n\ 
nishin^'floor.  In  time,  when  they  can  be  induced  to  raise  green  fodder 
preserve  grass  as  hay,  or  make  ensilage,  which  is  being  introduced, ' 
ey  may  adopt  the  civilized  method  of  thrashing.  "let  their  systein  \ 
>rks  very  well.  They  have  the  cattle  and  plenty  of  time,  for  after  ^ 
irvest  they  have  less  work  to  do  and  the  straw  is  very  dry.  ^ 

The  winnowingmachine  is  a  scoop,  caUed  a  ^^soop,"  about  18  inches 
de,  made  of  reeds,  and  in  shape  like  a  large  dust-pan.  This  is  filled 
th  grain  and  chaff,  and  held  in  the  wind  so  that  the  chaff  falling 
)m  it  is  blown  firom  the  grain.  K  there  is  no  wind,  two  men  take  a 
anket,  one  at  each  end,  and  wave  it  between  them,  wMleathird  drib- 
es  the  grain  from  the  soop.  Twenty  years  ago  the  writer  imported  a 
oning-mill  from  the  United  States,  and  it  was  probably  the  first  one 
Qong  two  hundred  millions  of  i>eople.  To-day  there  is  not  a  fia.nning- 
[11  used  by  a  feumer  in  all  these  provinces.  There  are  some  used  at 
e  large  markets.  The  cultivators  are  too  poor  to  purchase  them,  and 
e  landholders  will  not  take  the  trouble  or  be  wifiing  to  spend  their 
3ney  in  this  way. 

After  thrashing,  the  bhoosa  is  put  in  thatched  ricks  or  bins,  or  in  a  \ 
mer  of  their  huts  or  mud-walled  houses,  and  fed  out  very  carefully.  I 

THE  MODE  OP  OUXiTTVATION. 

The  first  thing  to  do  in  preparing  for  a  crop  of  wheat  is  manuring, 
at  is,  if  the  farmer  has  any  manure,  and  he  generally  saves  all  he 
n  for  his  wheat.  This  is  done  in  May  or  June,  just  previous  to  the 
ins.  After  the  field  has  been  plowed  a  fiock  of  sheep  or  a  number  of 
ttle  are  herded  on  the  field  at  night,  and  this  costs  the  fiumer  some- 
ing,  as  he  usually  does  not  own  any  sheep.  The  least  number  of 
nes  the  land  is  plowed  is  ten  and  the  greatest  number  thirty.  About 
e  last  of  September  the  sowing  takes  place.  First  a  Brahmin  is  con- 
Ited,  if  the  £aj*mer  is  a  Hindoo,  to  fix  the  auspicious  time,  and  t][us 
log  determined  he  appoints  a  man  to  do  the  first  sowing,  after  which 
y  one  can  dribble  the  wheat,  but  not  before.  The  fiarmer's  wife,  on 
ring  out  the  seed,  reserves  a  little,  to  which  she  adds  more  grain,  and 
en  distributes  it  to  the  oQciating  Brahmin,  the  plowman,  and  labor- 
3.  The  seed  is  carried  in  a  basket  and  sprinkled  behind  the  plow 
th  the  hand.  The  average  amount  of  seed  for  an  acre  is  150  pounds, 
some  districts  the  wheat  is  carefully  weeded,  the  weeds  serving  as 
)d  for  the  people  and  the  grass  as  fodder  for  the  cattle.  In  most 
Eices  the  fields  have  to  be  watered,  and  this  has  to  be  done,  usually, 
out  three  times,  first  after  the  seed  germinates,  when  the  wheat  is 
out  to  blossom,  and  the  last  when  the  wheat  is  in  the  ear.  The  aver- 
e  cost  of  watering,  which  is  by  different  facilities  and  processes,  is 
out  82.25  an  acre.  The  harvest  for  wheat  sown  in  October  takes 
xce  in  March,  but  usuaDy  the  harvest-time  is  in  April,  the  wheat 
)ening  in  about  five  months. 

THE  COST. 
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The  cost  of  raising  an  acre  of  wheat  is : 

Rent  per  acre....  ...*..  •••••• • $3  GO 

Cartage  of  manure ..•..••••••...•• • •..•.....•••• 1 20 

150  ponndfl  of  seed • ..••• l  % 

Plowing  twenty  times ••••••.••••••—•.•..•••...•.•••..•••.••...•...  75 

Sowing  by  hand ••...••..••.. .•••....•...• 15 

Watering  three  times •••••• .•.••..•••.......••...  2  85 

Rcapioff  and  carrying •••.. GO 

Thraaliing S) 

Winnowing • ..••• •...•••.•• 07 

Total 10  02 

K  the  land  i&  not  of  the  very  best  quality  and  near  to  the  cnltivator's 
village,  the  rent  would  be  less  than  the  above  rate,  sometimes  less  than 
half  of  it  In  a  full  average  crop  the  average  yield  per  acre  is  17  bush- 
els for  irrigated  land  and  for  dry  land  10  bushels.  The  average  price 
for  wheat  in  the  Northwest  Provinces  and  Oudh  during  the  last  fire 
years  has  been  68  cents  a  bushel.  At  this  rate  the  17  bushels  would 
be  worth  (11.66  and  the  bhoosa  or  straw  $3,  making  (14.56,  leaving  a 
profit  of  but  (3.94  an  acre :  that  is,  if  the  farmer  hires  the  work  done; 
otherwise  he  gets  paid  for  his  own  labor.  (]  Yet  at  the  best  he  gets  bat 
little,  as  he  has  to  give  tithes  to  the  Brahmin,  the  sweeper,  thewateh- 
man  of  the  village,  and  others.  It  is  most  fortunate  that  during  two- 
thirds  of  the  year  there  is  something  growing,  weeds,  vegetables,  frait, 
or  coarser  grain  of  some  kind,  or  these  poor  people  could  never  paU 
through.  Oive  them  only  one  crop,  as  in  Minnesota,  and  one  year 
would  end  their  labors  and  their  lives.  These  cultivators  cannot  afford 
to  eat  the  wheat  they  raise.  When  they  do  eat  it  it  is  as  a  luxury  and  a 
treat.  Their  usual  food  is  the  coarser  grains,  herbs,  weeds,  vegetables, 
and  cheaper  fruits. 

13ie  area  of  wheat  in  the  Northwest  Provinces  and  Oudh  is : 
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Making  the  normal  area  100,  then  the  crop  for  1884-^86  is  107,  quite 
an  increase  over  the  previous  year. 
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Kind8  and  area  for  1884'-85. 
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The  amount  of  wheat  for  1884-'d5  is  estimated  to  be  as  follows : 

Tons. 

Stock  existing  at  harvest 60,000 

Crop  of  1864-^ 2,100.000 

Total 2,160,000 

Deduct  food  for  coming  year 1,450,000 

Seed  for  coming  year « 300,000 

1,760.000 

410, 000 

Or  15,306,667  bushels  for  export  from  the  Northwest  Provinces  and 
Oudh  for  18d4-'85. 

Area  and  product  for  all  India  in  April,  1885. 
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From  the  above  It  appears  that  the  area  under  wheat  in  the  whole 
of  India  for  1884-^85,  was  27,820,223  acres,  and  the  total  tons  yield  for 
the  year  was  8,013,096,  or  299,155,584  bushels.  The  iucrease  in  acreage 
under  wheat  in  1884-'85  over  1883-'84:  in  the  Northwest  Provinces  and 


576         REPORT  OF  THE   COlOOSSIOlinEB  OF  AGRICULTURE. 

Ondh  is  111.618  acres,  and  this  is  not  by  the  decrease  of  the  acreage  oi 
other  crops,  bnt  mostly  in  the  taking  np  of  new  land.  A  similar  iu- 
crease  was  probably"  made  in  the  other  i>arts  of  India. 

EXPORTS. 

« 

The  exports  of  wheat  from  India  for  the  past  six  years,  as  shown  m 
the  anuaal  trade  reports,  are  as  follows : 

le79-'60 100,7:: 

lb8l^'81 372,718 

1^1-'?S2 993,176 

I<?d2-*d3 707.2» 

18«:i-*84 1,047,831 

18b4-^ 792,714 

As  the  export  for  the  present  year  is  not  yet  completed  the  totaJ  may 
equal  twice  the  amount  stated  above,  or  1,500,000  tons  or  56,000,000 
,  boshels. 

PORT  OF  SmPlCENT. 

The  following  table  shows  the  amount  of  wheat  exported  from  each 
port  during  the  past  four  years : 
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'Export  not  eompleteb.    The  amoimt  for  this  year  wiQ  bo  probably  twice  the  emonnt  above  gii 

WHERE  IT  WERT. 

The  countries  to  which  the  exports  were  made  arc : 
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TSAlfSPOBTATION. 
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Until  lately  the  greatest  obstruction  to  wheat  raising  in  India  was  tb€ 
difficulty  of  transportation.  Formerly  the  wheat  was  mostly  used  for 
local  consumption^  as  the  i>eople  could  not  afford  to  pay  the 
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price  caused  by  the  transportation  for  long  distances.  This  has  now  been 
changed  by  the  construction  of  long  lines  of  railway.  Prices  for  differ- 
ent parts  of  India  are  somewhat  equalized,  and  foreign  markets  now 
govern  the  local  prices.  To  show  the  differeuce  in  transportation,  a 
two-bullock  cart  will  carry  thirty  mauuds,  2,400  pounds,  or  40  bush- 
els, 12  miles  in  one  day  for  1  rupee,  or  40  cents,  which  is  1  cent  a  bushel 
for  12  miles,  or  a  bushel  1  mile  for  one-twelfth  of  a  cent.  At  this  rate 
carting  wheat  from  Oawnpoor  by  bullock  cart  to  Calcutta,  a  distance  of 
684  miles,  would  cost  57  cents  a  bushel.  The  freight  per  ton  by  rail 
the  same  distance  is  $5.70,  or  15.43  cents  a  bushel.  This  gives  a  differ- 
ence of  41.57  cents  on  each  bushel,  the  value  of  the  railway  to  the 
wheat  shipper  at  Oawnpoor,  Wheat  shipped  by  rail  from  Oawnpoor  to 
Bombay,  via  Sabarmuti,  a  distance  of  1,004  miles,  costs  22.16  cents  a 
bushel ;  when  shipped  from  Oawnpoor  via  Jubbulpoor,  a  distance  of  9G4 
miles,  the  rate  is  28.91  cents  a  bushel,  proving  in  this  case  that  the 
longest  way  round  is  the  nearest  way  home. 

PBIOES  OF  WHEAT. 

The  prices  of  wheat  during  the  second  week  of  May,  18S6,  were,  per 
bushel  : 
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In  May,  1884,  ttie  price  of  wheat  in  Oawnpoor  was  68  cents  per  bushel. 
In  May,  1885,  it  was  44  cents.  The  price  in  May,  1885,  iu  Calcutta  was 
73  cents,  and  in  Bombay  78  cents.  In  English  money  the  price  iu  Oal- 
cutta  was  21.88  shillings  per  quarter  of  492  pounds,  and  in  Bombay  24.57 
shillings.  Sea  freights  and  other  charges  from  Oalcutta  to  Lomlon  were 
9.69  shillings  per  quarter,  from  Bombay  7.27  shillings  per  quarter,  so 
that  a  quarter  of  wheat  from  these  provinces  lauded  in  London  from 
Calcutta  cost  31.57  shillings,  and  from  Bombay  31.85  shillings.  The 
price  of  India  wheat  iu  Londoa  on  May  16,  1885,  was  34.5  shillings, 
thus  giving  a  good  margin  to  both  the  Oalcutta  aiid  Bombay  shi[)pers. 
The  following  prices  are  for  an  imperial  quarter,  492  pounds,  during  a 
series  of  years : 
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▲  COXPARISOX. 

A  competent  writer  here  makes  this  comparison  (Delhi  is  890  mfles 
from  Calcatta  and  940  miles  from  Bombay) : 

Co«t  of  wheat  per  qnsrter  at  Delhi 30  0 

Railway  freight 6  6 

Shippiug ..w 6  8 

ToUlooetiiiIxmdcMifbr492pooiide 33  2 

Cent  of  wheat  in  Chicago  per  quarter ...... ....  ......  32 11 

Railway  freight,  jChicago  to  New  York .....' 6  i 

Ocean  freight,  New  York  to  Iiondon 2  4 

41  5 

If  this  is  a  tme  estimate  of  the  American  cost  and  charges  it  shows 
much  iu  favor  of  India.  Mr.  J.  E.  CGonor,  assistant  secretary  to  the 
Government  of  India,  financial  department,  in  reviewing  the  export 
trade,  says : 

^^  It  has  been  more  than  once  i>ointed  ont  in  these  reviews  that  the 
trade  in  Indian  wheat  must  be  one  of  a  very  uncertain  and  llactaatiDg 
character.  Its  continuance,  on  a  very  lar^e  scale,  depends  on  the  con- 
cnrrence  of  a  number  of  circumstances :  (1)  Abundant  crops  in  India; 
(2)  crops  below  the  average  in  the  United  States  and  in  Europe;  (3)  low 
rates  of  freight :  (4)  low  rates  of  exchange.  When  ail  these  exist  to- 
gether the  supply  of  Indian  wheat  which  will  be  put  on  the  consumiDg 
markets  will  astonish,  as  it  has  astonished,  those  who  are  but  imperfectly 
acquainted  with  };he  capacity  of  India  for  the  production  of  this  ^din. 
When  one  or  the  other  of  them  fiiils,  the  margin  of  profit,  which  is  so 
slender  at  the  best  that  exi>orters  must  work  on  a  very  extensive  scale  to 
obtain  appreciable  returns,  shrinks  in  such  a  degree  that  the  export  will 
be  carried  on  either  to  fulfill  engagements  already  entered  into  or,  as  an 
unavoidable  alternative  to  paying  for  imports  in  money.  This  year  the 
second  of  the  factors  which  must  be  present  to  make  the  wheat  trade 
profitable  has  been  absent.  The  harvests  have  been  abundant  in  the 
CTuited  States  and  Europe,  stocks  in  hand  are  large,  and  the  supplies  in 
existence  or  in  prospect  are  so  considerable  that  the  price  of  wheat  in 
Euglandhas  fallen  to  as  Iowa  pointashas  been  known  for  aliundred  years. 
Prices  have  not  similarly  fallen  in  India,  though  it  has  been  stated  in  a 
very  positive  way  that  India  can  produce  wheat  at  a  much  lower  cost 
than  the  United  States — an  assertion  to  which  I  venture,  for  reasons 
given,  to  demur  altogether — the  fact  remains  that  India  in  her  present 
circumstances  cannot  afford  to  sell  her  wheat  with  profit  for  the  price 
ofieriug  in  London  of  37  shillings  a  quarter  and  even  less.  The  average 
price  of  wheat  in  London  has  been,  in  1880, 44«.  4d. ;  1881,  45s.  4d. ;  ISS, 
4o8.  Id. ;  1883, 44«.  11(2.,  and  1884, 378.  Sd.  In  the  first  week  of  1881  the 
average  was  39».  a  quarter,  and  by  the  end  of  February  it  had  ^ne 
stea<lily  down  to  36«.  lid.  Then  there  was  a  rise  to  38^.  id.  by  the  end 
of  March,  and  the  average  for  the  three  months  was  37 s.  9d,  *Iii  April 
it  was  37«.  2d,  and  in  May  3S8.  2d.  The  price  fell  to  37«.  in  June,  and 
theu  for  the  three  mouths  was  only  378.  Gd.  a  quarter.  Since  then  prices 
have  actually  fallen  as  low  as  34«.  a  quarter.  Now,  to  leave  a  profit  at 
all,  Indian  wheat  must  sell  for  39«.  or  400.  a  quarter,  when  prices  inliidia 
and  freights  are  both  low.'' 

An  Indian  daily  paper,  commenting  on  the  above,  says: 

'*The  Indian  wheat-grower  may  derive  some  consolatioa  from  the 
knowledge  that  if  the  American  f^mer  has  this  year  prevented  the  es- 
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port  of  wheat  fitim  India  be  has  roincd  himself  in  tbe  process.    2<othiiig 
isvlearer  thun  that  whe;tt  ranuot  be  growu  at  a  profit  io  the  United  Stntes 
if  tbe  aeUing  price  is  lesa  than  33s.  the  quarter  in  the  LoDdon  market. 
With  the  present  rates  for  wheat  iu  Europe,  tbe  AmericaD  farmer  in  sim  - 
ply  mined,  and  tbe  American  papers  have  shown  Goncltisiveiy  that  tlit* 
Western  farmers  are  getting  less  for  tbeir  wheat  at  the  place  ol'  pro 
iluctiou  than  it  bad  cost  them  to  grow  it,    "    •    •     Another  year  oi 
nQoally  low  pncea  would  shut  ap  thousands  of  farms  in  the  far  West,  and 
already  It  is  reported  that  the  area  nnaerwheat  this  year  in  the  Siaics  i^ 
15  percent,  less  than  iu  1883  and  18d4.  0)be  American  fanneriso1>lii;i'>l ' 
to  force  bis  wheat  on  tbe  European  market,  as  be  must  convert  his  \mn\  '- 
uce  into  cash,  and  there  is  comparatively  no  internal  demand  in  lii»  own 
cocutiy  for  it.    •     •    •    The  Indian  producer  growsa  variety  of  (■rop>  \ 
and  can  sell  the  most  profitable  produce  and  store  the  rent.     When 
wheat  prices  fall,  be  buries  hia  wheat  and  takes  his  sngar  or  bis  bark-y  j 
to  market.    Agiiin,  there  is  a  great  internal  demand  for  wheat  in  India, 
and  this  is  capable  of  great  expansion  whenever  wheat  is  cheap.    Thou- 
sands of  persons  iu  every  district  will  eat  wheat  in  preference  to  barii'.\ 
or  bajra  (a  kind  of  millet)  whenever  it  falls  below  20  seers  a  rupee. 
(which  is  1  cent  a  pound).    As  it  rises  above  tliis  rate  tbe  internal 
consumption  contracts.    •     •     •     The  producer  is  gettiug  lower  prices', 
than  be  probably  ezpeoted,  but  he  is  not  being  ruined  like  bis  American  ] 
rival,  and  he  is  getting  a  better  price  at  the  place  of  production  than 
the  latter.    If  Indian  wheat  prices  were  regulated  as  American  wheatj 
prices  are,  solely  by  tbe  English  market,  and  if  Indian  wheat  bad  (o  be' 
sent  to  Europe  for  sale  at  any  price,  we  should  then  witness  ruinously ' 
low  prices  in  the  np-conntry  markets." 

TABIETIES   OP  WHEAT. 

There  are  a  number  of  varieties  of  wheat  in  India,  but  they  may  gen- 
erally be  classed  in  the  markets  as  of  four  kinds,  white  or  red,  bard  or 
soft,  and  this  classification  is  recognized  in  the  European  markets. 
The  soft  wMt«  wheat,  which  commands  the  highest  price  iu  Europe,  is 
growu  extensively  in  Northern  India,  Eajputana,  and  Giijunit.  The 
soft  red  comes  next  in  value  and  is  grown  in  the  Central  Provinces. 
Formerly  tbe  bard  wheats  were  preferred  by  tbe  natives,  but  tbe 
Boropean  demand  for  soft  wheat  has  so  influeneccl  the  price  as  to  have 
changed  tbe  taste  of  tbe  natives. 

The  principal  foods  are  wheat  or  barley,  millet,  and  rice,  which  ara 
estimated  as  follows ; 
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Every  effort  is  being  made  to  encourage  wheat  coltiire  in  India.  L<m.;: 
lines  of  railway  have  been  bailt  with  the  wheat  transportation  in  Tie\^ 
The  Qovemment  has  given  special  privileges  to  those  taking  up  new 
lands,  especially  in  the  Terai.  This  is  a  tract  of  land  from  20  to  'M^ 
miles  in  width  along  the  base  of  the  Himalayas.  It  is  most  excellcia 
land  for  wheat.  I  have  seen  it  yield  40  bnshels  to  the  acre,  and  of  tlx 
finest  berry.  This  Terai  is,  however^  a  sickly  spot,  and  it  is  almost  im 
possible  for  any  one  to  live  in  it  dnring  the  rainy  season.  The  cultivii 
tors,  nsaally  from  the  mountains^,  go  to  their  homes  in  June,  before  the 
rains  set  in,  and  retam  in  September,  in  time  to  sow  the  fields  wbicli 
they  had  plowed  before  going  away. 

ntBIOATION. 

(Heat  efforta  have  been  made  by  the  Government  to  utilize  water  for 
irrigation  purposes.  In  the  south  of  India  tanks  are  numerous.  In 
Mysore  the  number  is  reckoned  at  38,000  and  in  the  Madras  presidency 
twice  that  number.  Some  of  them  are  large  and  might  be  called  lakes. 
One  in  Mysore,  the  largest  in  India,  is  40  miles  in  circumference.  There 
are  also  many  canals.  The  Ganges  OanaJ,  leaving  the  Ganges  Kiver  at 
Hurdwar,  whidi,  including  its  branches,  is  about  900  miles  in  length, 
irrigates  1,200,000  acres,  and  cost  £3,000,000 ;  the  Agra  Oanal,  which 
leaves  the  Jumna  Biver  at  Delhi,  irrigates  225,000  acres  and  cost 
£800,000 ;  the  Ban  Doab,  in  the  Punjab,  from  the  river  Ravi,  465  milea 
in  length,  irrigates  250,000  acres  and  cost  £1,500,000 ;  the  Soane  Canal, 
from  the  river  Soane,  in  Western  Bengal,  irrigates  300,000  acres ;  the 
Sirhind,  on  the  Satlej,  cost  £2,750,000;  the  Gaveri  irrigates  820,000 
acres,  costing  £116,000 ;  the  Kistna,  235,000  acres,  costing  £463,000 ; 
the  Godaveri,  530,000  acres,  costing  £736,000 ;  the  Orissa,  98,000  acn«, 
costing  £1,450,000.  Many  of  the  rivers  and  streams  are  turned  from 
their  channels  during  their  flow.  In  the  Punjab  about  900,000  acres  are 
irrigated  in  this  way  and  in  Sindh  1,800,000  acres.  The  most  impor- 
tant method  of  irrigation  is  by  wells,  and  they  are  very  numerous  in 
eveiy  locality.  The  permanent  wells,  lined  with  brick,  cost  from  $4ii 
to  $250  each,  according  to  the  depth,  one  30  feet  deep  and  5  feet  in  di- 
ameter costing  about  8100.  The  temporary  wells  without  curbing  are 
abundant,  but  usually  last  only  for  one  season.  Persian  wheels  and 
leather  buckets  are  used  for  these  wells.  A  Persian  wheel  and  two 
pairs  of  bullocks  will  irrigate  20  acres,  but  these  wheels  are  only 
adapted  for  wells  less  than  20  feet  in  depth.  A  leather  bucket  and  o*je 
pair  of  bullocks  will  irrigate  an  acre  in  Ave  or  six  days,  or  4  acres  u 
month.  In  the  Punjab,  out  of  21,000,000  of  cultivated  acre«,  over 
5,600,000  are  Irrigated,  as  follows : 
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In  the  Northwest  Provinces  and  Ondh  there  are  SO^OOO^OOO  of  colti- 
yated  acres;  of  these  there  are  irrgated : 
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1,814,000 
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Totil ........................ 

8»  158, 000 

8,296,000 

Giving  a  total  of  11,454,000  acres. 

The  following  table  shows  the  percentage  of  irrigated  land  through- 
oat  India : 
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Of  the  irrigated  land  8,000,000  acres  are  by  the  better  class  of  irri- 
gation works,  12,000,000  by  wells,  and  the  balance  by  the  temporary 
channels  and  canials. 

ABSA  AND  P0PX7LATI0N.  *     . 

The  United  States  has  an  area  of  2,970,000  square  miles,  exclusive  of 
Alaska,  and  a  population  by  the  last  census  of  50,155,783.  British 
India,  that  under  British  rule,  contains  877,950  square  miles,  and  by 
the  last  census  contains  a  popnlation  of  198,508,795.  Including  pative 
states  indirectly  under  British  administration  India  has  an  area  of 
1,472,433  square  miles  and  a  population  of  252,660,550.  The  United 
States  has  an  average  population  of  17  to  the  square  mile,  British  In- 
dia 226,  and  including  the  native  states,  171  to  the  square  niile«* 

OONGLnSION. 

In  concluding  I  will  state  what  I  think  are  the  advantages  and  draw- 
backs of  wheat  raising  in  India :  (1)  The  wonderfully  permanent  pro- 
ductiveness of  the  climate  and  soil.  (2)  TheuseofiiTigation,  on  account 
of  which  there  can  be  no  failure  of  the  growtli  of  a  crop.  (3)  The  fa- 
cilities for  inland  transportation  and  cheap  ocean  frclglits.  (4)  The 
variety  of  seasons,  giving  the  fieurmer  work  in  the  fields  every  month  of 
the  year,  thus  making  the  wheat  crop  almost  an  extra  or  surplus  one, 


*  Fignres  m  to  area  and  popoUtioa  of  India  do  not  exaotly  agroe  with  offiolal  kd* 
port!.— JSd.  BVt 
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the  other  erops  supplying  the  laborers  with  food«  (6)  The  cheapness  of 
labor.  AU  these  combined  indicate  that  the  wheat-growing  power  of 
India  will  largely  increase.  The  Government  is  planning  in  every  \ray 
to  increase  the  facilities  of  irrigation,  introdadng  new  seed  and  improved 
methods  of  coltnre,  and  also  urging  that  freights  on  wheat  by  the  state 
aud  other  railways  be  greatly  rednced. 

The  drawbacks  are :  (1)  Heavy  storms  of  wind  and  rain  that  cause  tbo 
grain  to  lodge  just  before  harvest,  when  it  quickly  spoils  in  the  hot  sou. 
(2)  Heavy  hail  storms,  and  in  some  localities  fh>st.  The  hail  breaks  the 
stalk  or  thrashes  out  the  grain.  f3)  Bust,  flies,  and  locusts  or  grass- 
hopi>er8.  All  these  greatly  affect  the  crops  at  times,  but  they  are  acci- 
dents and  expected  to  occur  only  occasionally. 


TRUCK  FARMING. 


By  A.  Oemler,  Wilminglon  Itlandf  Chatham  County,  Georgia. 


HISTOBT. 


The  forcing  of  fruit  and  vegetables,  like  nearly  every  other  art,  had 
its  origin  in  the  desire  to  supply  a  demand.  Merely  the  acceleration 
of  maturity  by  shelter,  exposure  to  the  sun,  and  other  means  was 
probably  practiced  at  an  earlier  date,  but  the  actual  luxury  of  forcing 
vegetable  productions  was  first  practiced  by  the  Romans.  Columella, 
Martial,  and  Pliny  tell  us  that  ^<  spicularia,"  or  plates  of  talo'or  mica, 
were  utilized  for  the  purpose  of  forcing  cucumbers  in  order  to  gratify  the 
taste  of  the  Emperor  Tiberius  (died  A.  D.  37)  for  that  vegetable  through- 
out the  year.  By  the  application  of  hot  water  to  the  soil  and  hot  lime- 
stones near  the  roots  cherries  were  ripened  near  Poitou,  in  France,  in 
the  sixteenth  century,  and  sent  to  Paris  by  post  on  the  1st  of  May.  In 
the  following  century  peas  were  forced  to  maturity  by  exposing  the 
plants  in  boxes  to  the  warm  sun  during  the  day,  and  protecting  them 
under  the  shelter  of  the  gardener's  house  during  the  night ;  and  in  a  let- 
ter dated  May  10, 1706,  Miulame  de  Mainteuon  speaks  of  new  peas  hav- 
ing been  the  principal  subject  of  talk  at  the  French  court  for  four  suc- 
cessive days. 

In  the  vicinity  of  important  towns  in  every  country  where  market  gar- 
dening is  extensively  pursued  for  the  purpose  of  supplying  the  population 
with  fruit  and  vep^etables,  competition  in  the  production  of  the  earliest 
crops  has  always  been  the  most  interesting  and  lucrative  feature  of  the  in- 
dustry. Such  was  the  ca^e  until  recently  near  all  the  large  American  cit- 
ies. About  thirty  years  ago  market  and  farm  gardening  on  Long  Island 
and  in  New  Jersey,  to  supply  the  rapidly-increasing  wants  of  the  growing 
population  of  New  York  City,  was  very  profitable.  Its  pursuit  frequently 
conferred  competency  and  wealth,  notwithstanding  the  farm  land  was 
sometimes  worth  from  $200  to  (1,000  per  acre.  In  this,  as  in  other  coun- 
tries, rapid,  frequent,  and  regular  steam  transportation  has  revolution- 
ized all  this,  and  now  the  higher  prices  of  early  produce  accrue  to  gar- 
deners of  southern  latitudes  at  a  distance  of  hundreds  of  miles,  who 
cultivate  land  averaging  not  more  than  one-ftfth  the  value,  and.  in  con- 
sequence of  the  warmer  climate,  at  less  exi>ense.  In  fact,  market  gar- 
dening on  Long  Island  has  recently  become  comparatively  so  unremu- 
nerative  that  many  of  those  formerly  pursuing  that  branch  of  husbandry 
have  turned  their  attention  to  dairy  farming.  The  distance  seems  to 
extend  with  the  increased  demand  and  with  the  improved  transporta- 
tion facilities.  At  first  Norfolk  became  the  principal  and  nearly  the  only 
point  of  production  for  the  supply  of  the  Eastern  markets.  Within  the 
last  few  years  competition  firom  more  southern  localities  has,  however,  in 
turn  subjected  Norfolk,  although  in  less  degree,  to  similar  expeiience, 
and  the  acreages  of  several  of  the  most  remunerative  crops  have  been 
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redncecl  in  favor  of  those  less  aVle  to  endure  the  dani^rers  of  tran& 
portation,  and  conscqueDtly  less  likely  to  be  extensively  growu  at  ex- 
treme Southern  points.  At  present  truck  fanning  is  pursued  alon^^  the 
whole  Atlantic  coast  down  to  Key  West  and  around  that  of  the  Gulf 
to  Mobile  ancl  Galveston,  reaching  even  beyond  the  confines  of  the 
United  States  to  New  Providence  and  the  Bennodas.  The  same  cir- 
cumstances prevaU  in  Europe.  Formerly  England  and  some  of  the 
continental  countries  merely  went  beyond  their  own  boundaries  fcr  a 
supply  of  early  fruit  and  vegetables ;  then  France  and  Spain  became 
the  sources  of  supply,  but  now  Algiers,  beyond  the  Mediterranean,  is 
the  most  southern,  and  therefbre  most  profitable  truck-farming  locality. 
A  few  fruit  and  vegetables  may  occasionally  have  been  sect  North  from 
Georgia,  but  the  first  crop,  exclusively  for  the  purpose  of  shipment  to 
Northern  markets,  was  one  of  watermelons  grown  by  E.  B.  Barstow,  of 
Wilmington  Island,  Chatham  County,  in  1852. 

In  the  preceding  summer  a  party  embarked  on  board  the  packet  Isa^ic 
Mead  (Captain  Brown)  for  New  York,  and  for  their  use  during  the 
passage  he  placed  on  board  about  fifty  fine  melons.  Only  a  few  having 
been  eonsnmed,  the  captain,  to  whom  they  were  presented,  sold  the  bal- 
ance at  silch  high  prices,  that  Mr.  Barstow  conceived  the  idea  of  making 
the  venture.  Notwithstanding  many  drawbacks,  it  resulted  so  satis- 
factorily that  other  sea  island  cotton  planters  of  neighboring  islands, 
notably  CoL  W.  B.  Pritchard,  of  Skidusay,  and  Judge  B.  T.  Gibson,  of 
Whitmarsh,  became  tempted  to  do  likewise,  lliese,  and  a  few  others 
on  a  smaller  scale,  continued  to  plant  melons  for  shipment.  When  the 
war  commenced  W.  B.  Pritchard  had  60  acres  in  melons.  None  were 
grown  in  Southern  Georgia  along  the  line  of  the  Savannah,  Florida  and 
Western  Bailroad  until  1870,  when  George  B.  MeBee,  near  Valdosta, 
and  W.  B.  Tally,  at  Onsley  Station,  Lowndes  County,  became  the  pio- 
neers of  an  industry  in  that  section,  which  has  reached  snob  enormous 
pro[)ortions  as  to  tax  the  carrying  capacity  of  the  transportation  com- 
panics  to  the  utmost. 

Truck  farming,  or  the  growing  at  the  South  exclusively  for  the  North- 
ern markets,  as  a  distinct  business,  of  all  or  a  selection  of  snob  fruit  and 
vcfictables  as  would  be  likely  to  arrive  at  destination  in  good  conditioii 
and  meet  with  a  ready  sale  after  having  endured  the  dangers  and  vicfe- 
situdes  of  transportation  to  market,  was  commenced  at  Norfolk,Va.,b}' 
some  Jersey  men  about  1858,  near  Charleston  and  Savannah  about  Io56. 
but  not  in  Florida  until  1870,  and  five  years  later  still  at  MobUe.  With- 
out the  results  of  the  civil  war  between  the  States  it  never  could  hare 
reached  its  present  proportions.  While  in  point  of  fieu^t  it  was  carrieil 
on  to  some  extent  before  the  war,  emancipation  may  be  considerec) 
really  the  birth  of  truck  farming  on  an  extensive  scale.  It  was  not  ri:t 
industry  that  could  have  recommended  itself  to  rice  planters,  and  the^ 
were  the  only  agriculturists  owning  large  forces  of  slaves  in  the  vicin 
ity  of  the  large  Atlantic  coast  cities,  nor  would  any  ef  them  have  ftr  ;> 
moment  entertained  the  proposal  of  hiring  their  hands  to  truck  farmers 
I  was  the  largest  slave-owner  previous  to  the  war  engaged  in  the  basi 
ness  in  the  neighborhood  of  Savannah,  and,  unless  I  had  availed  myi^p'' 
of  house-servants  and  mechanics,  at  no  time  could  I  have  commandfil 
a  larger  labor  force  than  twenty-eSx  adults,  male  and  female.  Now  sev 
eral  of  the  larger  truck  farmers  there  employ  hands  during  the  picking 
season  by  the  hundred. 

In  1870  J.  B.  Young  had  150  acres  in  strawberries  near  Norfolk,  and 
he  required  in  the  neighborhood  of  1,000  hands  to  pick  the  berries. 
The  diuly  yield  of  berries  near  Norfolk  is  estimated  k  between  4,000 
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and  5,000  bosbels,  and,  as  50  quarts  is  above  the  average  daily  picking, 
it  follows  that  at  least  between  2,560  and  3.200  hands  are  indispensa- 
ble to  gather  this  single  crop.  The  late  ex-Governor  Hammond,  of 
South  Carolina,  correctly  predicted  that  in  case  of  emancipation  the 
negroes  would  collect  in  groups  upon  the  outskirts  of  the  towns,  and  it 
is  the  better  class  of  this  population,  willing  to  perform  some  work, 
that  supplies  the  truck  farmer  with  the  needed  labor.  This  is  fortunate 
for  soi!iety  as  well  as  for  the  negroes  and  truck  farming,  or  some  of  bis 
other  predictions  might  also  have  become  realized,  for  the  industry 
gives  occupation  and  support  to  a  large  proportion  of  these  otherwise 
idle  people. 

LABOB. 

Truck  farming  being  but  a  branch  of  the  general  agriculture  of  the 
South,  it  is  to  the  same  Godgiveri  instrument,  the  negro,  the  farmer 
must  look  for  his  labor.  It  is  rarely,  even  in  the  vicinity  of  Norfolk, 
that  recourse  is  had  to  any  other*  race.  The  pernicious  share  system 
has  never  yet  invaded  truek  farming.  Hands  are  paid  generally  in  the 
vicinity  of  the  cities  every  Saturday  evening,  at  a  certain  daily  rate, 
and  if  honest  work  is  expected  and  no  idleness  or  loitering  permitted, 
foil  justioe  and  prompt  pay  should  be,  and  generally  is,  forthcoming. 
According  to  the  Annual  Eeport  of  the  Department  of  Agriculture  for 
1879,  the  average  rate  of  monthly  wages  on  the  plantations  in  the  in* 
terior  of  Georgia  was  $  10.73  without  board.  When  the  truck  farmer 
hii^s  by  the  month,  which  is  rarely  done,  he  pays  about  $12  with  rations. 
The  usual  daily  rate  from  Mobile  to  Norfolk  is  50  to  GO  cents  per  day  for 
women  and  60  to  75  cents  for  men  without  board.  At  Savannah  it  is 
50  cents  and  60  cents,  respectively.  A  few  trustworthy  hands,  particu- 
larly valuable  during  the  marketing  season,  or  those  attending  to  stock, 
may  receive  a  slightly  increased  pay.  Some  farmers  pay  selected  hands 
5  cents  per  basket  for  picking  cucumbers  and  tomatoes,  and  1  cen^  addi- 
tional per  crate  for  packing  them,  while  others  employ  the  gang  for  the 
purpose,  depending  upon  their  personal  superviiddn  to  have  it  done 
properly. 

The  table  below  gives  the  usual  rate  for  the  labor  mentioned: 
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The  hours  of  labor  are  from  sunrise  to  sunset,  with  variable  allowances 
for  meals  during  the  different  seasons. 


LOCATIONS. 

As  no  crops  of  vegetables  satisfactory  either  in  quantity  or  in 
quality,  and  consequently  in  pecuniary  returns,  can  be  produced  with* 
out  liberal  applications  of  manure,  nor  when  grown  can  be  safely  aon« 
Teyed  to  market  and  oflfered  to  the  trade  without  convenient  transpor- 
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tation  facilities^  it  follows  that  the  vicinity  of  the  larger  seaport  cities, 
whose  commepcial  relations  with  the  North  suffice  to  support  regular 
and  frequent  steamsbip  communications,  must  offer  the  .best  locationg 
for  truck  farming.  Here  the  public  livery,  trade,  dray,  and  street  rail- 
road, and  the  private  stables,  as  well  as  the  scavenger  departmeDtx, 
supply  large  quantities  of  manure.  The  greater  the  proximity  to  the 
city  the  better  will  also  be  the  labor  supply.  Increase  of  distance  in- 
volves not  only  loss  of  time  at  every  communication  between  the  farm 
and  the  city  or  the  point  of  shipment,  but  possibly  more  or  less  damage 
to  the  produce  by  tbe  shaking  and  jolting  of  wagon  transportation.  It  i^ 
for  this  reason  mainly  that  locations  further  removed  may  be  profitably 
made  available  on  the  banks  of  rivers  or  streams,  where  water  trans- 
portation may  be  effected.  K  truck  farming  could  be  confined  to  these 
favorable  locations,  all  the  truck  grown  could  command  better  prices, 
the  average  returns  would  be  larger,  and  the  business  would  be  more 
remunerative,  both  to  grower  and  consignee.  This  woald  obtain  not  so 
much  in  consequence  of  the  smaller  aggregate  of  prodnoers,  but  on  afr 
count  of  its  superior  quality  when  grown  under  favorable  auspices,  and 
not  after  having  been  subjected  to  injury  attendant  upon  longer  trans- 
portation. It  is  invariably  the  result  that  truck  of  poor  quaUty  tends 
to  depress  tibe  market,  whatever  may  be  the  quantity  of  stock  on  haul 
at  the  time.  It  is  for  this  reason  that  along  the  line  of  the  Savannali, 
Florida  and  Western  Railroad,  trending  south  from  Savannah,  very  little 
crate  stuff  is  grown. 

The  wonderfully  favorable  climate  of  Florida  for  the  growing  of  earij 
fruit  and  vegetables  with  the  least  expenditure  of  care  and  money,  in- 
cites and  enables  her  farmers  to  compete  with  those  at  nearer  and  otha* 
wise  more  favorable  points,  but  even  then  they  are  restrieted  to  the 
smaller  choice  of  the  best-carrying  articles.  Even  shipments  of  these 
often  arrive  at  destination  in  such  terribly  bad  order  as  not  only  to  be 
total  losses  to  the  grower,  but  to  damage  other  stock  with  which  tiiij 
are  sometimes  stowed  on  shipboard.  I  have,  for  instance,  seen  FlorMk 
tomatoes  at  the  wharves  of  the  Ocean  Steamship  Oompany  in  Savannah 
awaiting  shipment  to  New  York,  already  in  such  terribly  decayed  oob* 
dition  that  the  juice  was  dripping  out  of  the  packages  in  sufficient 
quantity  to  form  little  puddles  on  the  flooring  of  the  wharf. 

Finally,  cotton  planters  along  the  lines  of  the  various  railroads  hsTe 
attempted  truck  farming  as  an  adjunct  to  their  re^ar  and  more  im- 
portant operations,  as  a  rule,  however,  with  disastrous  results,  simply 
because  nearly  all  the  conditions  essential  to  success  were  absent  It 
may  be  that  small  returns  for  crops  grown  under  such  circumstances 
and  received  at  a  season  when  cash  is  most  acceptable  would  content 
the  cotton  planter.  We.  are  taught  in  truck  farming,  as  in  all  other 
pursuits,  either  by  our  own  experience  or  that  of  others,  to  utilize  to  the 
best  advantage  all  the  means  and  conditions  essential  to  success,  so  as  to 
make  the  most  of  opportunities,  leaving  nothing  to  chance  or  accident; 
but  most  of  the  cotton  planters  who  embarked  in  truck  farming  ignored 
all  the  teachings  of  experience  of  others  and,  therefore,  courted  failure 
by  attempting  to  produce  these  special  crops  with  ridiculously  inad^ 
quate  manuring,  a  total  want  of  knowledge  in  growing,  harvesting, 
handling,  packnig,  and  marketing  them,  and  without  convenient  trans- 
portation facilities. 

It  may  be  remembered  that  during  the  summer  of  1881  severe  drought 
prevailed  over  all  the  Northern  ancf  Northwestern  States,  catting  short 
such  crops  of  vegetables,  amongothers,  as  are  stored  for  winter  use.  The 
domestic  stock  of  beets,  carrots,  turnips,  cabbages,  and  potatoes  beeami^ 
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therefore,  exhausted  comparatirely  very  early  in  the  winter,  so  much  so 
as  to  encourage  largo  importations  from  Europe.  In  consequence  of 
this  universal  scarcity  of  vegetables  the  spring  shipments  of  truck  met 
an  urgent  demand  and  prices  ruled  unusually  high.  Tbe  5  ear  wiis  also 
otherwise  an  exceptionally,  favorable  one,  fortune  seeming  to  smile  upon 
truck  farming,  for  the  season  had  been  very  propitious  for  the  produc- 
tion of  bountiful  crops  of  excellent  quality.  Widely  circulated  reports  of 
these  facts  gave  rise  to  the  so-called  "  boom"  in  truck  farming,  exciting 
the  cotton  planters  to  embark  in  the  industry  more  extensively  than  was 
prudent,  in  most  cases  without  any  experience.  Unfortunately,  too,  for 
the  venture,  the  highly  unfavorable  season  of  1883,  combined  with  the 
reasons  above  mentioned,  to  cause  a  very  general  failure,  but  few  of  the 
planters  haViug  realized  satisfactory  returns. 

SOIL  AlO)  ITS  PBSPABATION. 

No  truck  farmer  will  achieve  any  considerable  success  unless  he 
avails  himself  of  all  the  means  in  his  power  to  produce  crops  of  the 
highest  attainable  quality  as  well  as  satisfactory  quantity.  He  must 
not  only  have  a'  good  soil  and  render  it  highly  fertile,  but  he  will  have 
to  put  it  in  a  condition  of  agricultural  excellence  by  perfect  drainage, 
judicious  plowing,  harrowing,  and  stirring  with  the  smaller  implementB 
of  tillage  during  cultivation,  so  as  to  render  it  mellow  and  aerated  in 
order  that  as  large  a  percentage,  not  only  of  whatever  plant-food  in 
the  form  of  fertilizers  he  intrusts  to  it,  but  also  what  is  already  stored 
in  it,  may  become  available  during  the  entire  growth  of  his  crops.  He 
may  commit  to  his  land  an  abundance  of  all  the  elements  of  plant-food, 
but  unless  well  prepared  by  drainage  and  the  implements  of  tillage,  as 
£eur  as  practical  results  are  concerned,  it  will  be  too  sterile  to  produce 
remunerative  crops,  because  it  holds  too  much  in  an  insoluble,  unavail- 
able condition  to  promote  crop  growth.  It  is  principally  the  surface 
soil  that  supplies  vegetables  with  food,  and  the  farmer  should  remember 
that  with  every  inch  he  adds  to  his  enriched  soil  he  gains  per  acre  an 
enormous  body  (6,272,640  cubic  inches),  with  its  content  of  mineral  ingre- 
dients, increasing  its  capacity  of  gathering^  retaining,  and  rendering.up 
plant  food,  besides  encouraging  a  deeper  penetration  of  the  roots  to  find 
and  absorb  moisture  during  drought.  Only  loose,  friable  soil  absorbs  the 
moisture  of  dews,  especially  below  the  surface,  and  ammonia,  carbonic 
and  nitric  acids  from  the  atmosphere  to  any  extent.  Tillage  may,  there- 
fore, be  considered  equivalent  to  manuring,  inasmuch  as  it  renders  the 
soil  not  only  fit  to  absorb  elements  of  fertility  from  the  atmosphere,  but 
also  brings  into  availability  those  already  existing  in  it.  The  character 
of  the  soil  will  naturally  affect  the  advisability  or  extent  of  deep  plow- 
ing. Too  much  of  a  hard,  tenacious  clay  should  not  be  turned  up  to 
deteriorate  the  physical  quality  of  the  surface,  and  thus  endanger  its 
fitness  as  a  good  seed  bed.  A  soil  is  heavy,  in  the  language  of  the 
farmer,  when  it  offers  considerable  resistance  to  the  implements  of  till- 
age in  consequence  of  its  consistency  or  tenacity,  and  not  on  account  of 
its  weight  or  specific  gravity.  Thus  clay  is  "  heavy,''  although  it  weighs 
26  pounds  less  than  sand  to  the  cubic  loot,  while  sand  is  the  light  soil 
of  the  farm.  Humus,  however,  is  light  in  both  respects.  The  weight 
of  sand,  clay,  and  humus,  in  a  naturally  moist  condition,  is,  respectively, 
141,  115,  and  81  pounds  per  cubic  foot 

The  relations  of  these  three  constituents  of  everv  fertile  boU  to  heat 
and  moisture  are  of  the  highest  importance  to  agriculture.  The  table 
below  shows  how  they  are  oomparativdy  affected  by  these  agents,  and 
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also  their  relative  x>ower  of  absorbinfir  ^t^^  holding  matters  dissolyed  in 
the  water  of  the  soil  and  their  shrinkage  in  drying : 
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It  will  be  seen  from  the  relation  of  the  soil  to  heat  that  one  consisting 
principally  of  sand  will  necessarily  be  condacive  to  rapid  growth,  and, 
earliness  being  indispensable  to  success,  it  follows  that  a  soil  of  sach 
consistency  would  be  for  tiiis  reason  preferred  by  the  track  farmer.  In 
point  of  fact  a  light  sandy  loam,  with  a  considerable  admixture  of  decay- 
ing vegetable  matter,  is  the  b^t  adapted  to  this  branch  of  agriculturSi 
If  the  soil  be  deficient  in  the  latter  it  may  be  most  readilyi  most  cheaply, 
and  most  expeditiously  supplied  by  green  manuring. 

A  light  rain  of  ha]f  an  inch  is  equivalent  to  a  fsm  of  14,000  gallons, 
or  56  tons  to  the  aerie.  Each  pound  of  a  manuring  of  16  tons  of  stable 
manure  would  be  supplied  with  half  a  gallon  of  dis^nolving  water,  and  in 
case  of  the  application  of  1  ton  of  commercial  fertilizer  each  pound 
would  be  fomished  with  8  ^lons  of  water.  On  a  soil  readily  per- 
meable to  water  the  manure  would  be  quickly  dissolved,  as  it  passes 
through  in  an  aggregated  form,  thus  bringing  their  food  in  an  available 
form  more  quickly  to  the  roots  of  vegetation.  In  consequence  of  its 
greater  porosity  the  air  is  more  readily  admitted  when  sand  is  a  con- 
stituent of  a  soil  in  considerable  predominance,  thus  &cilitating  decompo- 
sition, solubility,  and  hence  availability.  In  such  a  soil  manure  acts 
more  quickly  and  more  effectively;  hence  such  a  one  is  capable  of  pro- 
ducing a  satisfactoiy  crop  with  less  manure  than  a  heavy  clay,  notwith- 
standing the  latter  is  naturally  richer  in  all  the  elements  of  plant-food. 
As  proven  by  Professor  Way,  chemist,  of  the  Royal  Agricultural  Sodety 
of  England,  and  others,  clay  not  only  possesses  a  wonderful  power  ot 
absori)tion  but  actually  suspends  or  prevents  putrefaction.  In  his  in- 
vestigation on  the  <'  Power  of  soils  to  absorb  manure,"  Professor  Way 
says: 

Three  qaan titles  of  fresh  nrioe,  of  2,000  grains  each,  were  meamired  ont  into  similsr 
glasses,  with  one  portion  its  own  weight  of  $and  was  mixed,  with  another  its  own 
weicht  of  whit«  clayj  the  third  heing  left  witkont  admixture  of  any  kind.  When 
smelt  Immediately  aft«r  mixture  the  sand  appeared  to  have  had  no  effeeti  whilst  the 
clay  mixtnre  had  entirely  lost  the  smell  of  urine.  The  three  Rlaeaea  were  oovenA 
lightly  with  paper  and  put  in  a  warm  place,  heing  examined  from  tiooke  to  time.  In 
a  few  hours  it  was  found  that  the  urine  containing  sand  had  heoome  slightly  putoid: 
then  followed  the  natural  urine ;  hut  the  quantity  with  which  day  had  been  mixed 
did  not  heeome  vutrid  at  all,  and  at  the  end  of  seven  or  eight  weeks  it  had  only  the  pe- 
culiar smell  of  fresh  urine,  without  the  slightest  putridity.  The  sorface  of  the  day, 
howcTcr,  became  afterwards  coyeied  with  a  luxuriant  growth  of  confeme,  which  did 
not  happen  in  the  other  glasses. 

Professor  Way  also  found  that  putrefaetion  of  urine  would  be  pre- 
vented by  merely  filtering  it  through  clay  or  shaking  the  two  togelLer 
and  pouring  off  the  liquor  alter  it  had  settled.  This  action  and  its  won- 
derful absorptive  power  is  not  attributable  to  the  clay  it&elf,  but  to  the 
double  silicate  of  alumina  and  lime  or  soda  which  it  contains. 

The  remarkable  and  world*renowned  expenments  of  that  great  a^ 
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caltural  benefootor.  Sir  John  Bennet  Lawes,  assiflted  by  Dr.  Gilbert, 
carried  on  with  the  utmost  care  for  forty  yearB,  near  Bothamstod,  En;:- 
land,  at  his  own  expense,  substantiate  the  fact  that  manares  buried  in 
clay  soils  become  very  slowly  decomposed,  and  that  such  soils  hold  laiire 
quantities  of  plant-food  locked  ap  in  unavailable  form. 

Number  two  of  the  twenty-nine  experimental  wheat  plots  has  recei  veil 
during  forty  successive  years  an  annual  application  of  14  lon^r  tou»  ot 
fresh  barn  yard  manure,  or,  since  the  first  season  of  1843-^44,  an  aggre- 
gate of  627.2  tons  of  2,000  pounds,  while  plot  No.  3  has  remained  con- 
tinuously unmanured.  Now,  Sir  John  having  kindly  sent  me  a  pamphlet 
containing  the  experiments  up  to  the  fortieth  season  inclusive,  I  find 
the  last  crop  of  the  plot  manured  annually  with  14  tons  barn-yard  man- 
ure to  have  been  35^  bushels,  against  35^  bushels,  tiie  average  yield  of 
the  first  recorded  sixteen  years.  In  other  words,  after  having  becm 
manured  with  627^  tons  barn-yard  manure  in  the  aggregate  for  forty 
years,  the  soil  produced  only  one-eighth  of  a  bushel  more  the  last  sea- 
son than  the  average  of  sixteen  years  first  recorded. 

The  result  on  the  continuously  unmanared  plot  is  still  more  astonish- 
ing. The  yield  the  fortieth  season  was  13J  bushels  and  the  weight 
of  clean  grain  61^  pounds  per  bushel.  The  average  yield  of  sixteen 
years  (1852  to  1867)  was  14g  bushels ;  of  the  sixteen  years  (1868  to  1883) 
it  was  llf  bushels,  and  the  average  of  the  thirty -two  years  13|  bushels; 
with  the  weight  of  clean  grain,  57|  pounds  per  bushel.  In  other  words, 
the  plot,  without  the  least  manure  of  any  kind,  produced  the  fortieth 
season  only  1  bushel  less  than  the  average  of  the  first  sixteen,  2A  more 
than  the  average  of  the  second  sixteen,  and  three-fourths  of  a  Dushel 
more  than  the  average  of  the  preceding  thirty-two  years ;  and  the  weight 
of  the  clean  grain  per  bushel  the  last  season  was  3^  pounds  greater 
than  the  average  of  the  preceding  thirty-two  years. 

These  remarkable  results  are  attributable  to  the  fact  that  the  Both- 
amsted  experimental  wheat-field  is  a  heavy  loam  with  a  subsoil  of  yel- 
lowish red  claj/y  a  rich,  retentive  soil  with  an  abundance  of  plant-food 
for  the  demand  of  many  more  such  crops,  becoming  available  very 
slowly  notwithstanding  the  sux>erior  tillage  practiced  at  the  Botham- 
sted  experimental  station. 

The  average  removal  of  nitrogen  in  the  wheat  crops  of  the  unmanured 
plot  per  acre  per  annum  for  thirty-two  years  was,  by  analysis,  ascer- 
tained t«  have  been  20.7  pounds.  In  1881  six  samples  of  the  soil  were 
analyzed  three  times,  9  inches  deep,  from  each  of  nineteen  plots.  The 
first  9  inches  of  the  continuously  unmanured  plot  alone  contained  2,404 
pounds  of  nitrogen  in  the  2,552,202  pounds  of  dry  mold.  Without 
taking  into  consideration  the  actual  gain  of  nitrogen  by  the  ammonia 
and  nitric  acid  in  dews  and  rains,  nor  the  probably  heavier  loss  in 
drainage,  we  have,  after  the  removal  of  the  thirty  eighth  crop,  still 
enough  left  in  the  upper  9  inches  orsoil  alone  for  one  hundred  and  six- 
teen more. 

The  explanation  of  the  results  of  the  plot  manured  annually  witli 
14  tons  barn-yard  manure,  lies  in  the  fact  that  the  fresh  manure  wu> 
turned  under  deeply,  probably  with  a  four-horse  plow,  as  customary  in 
England,  where  neither  air  nor  water  could  find  ready  access  to  pro- 
mote decomposition  and  render  it  available  for  crops,  thus  leaving  to 
the  clay  its  full  power  of  suspending  decay. 

Had  the  manure  been  applied  upon  the  sulface,  or  harrowed  into  the 
top  soil,  or  had  the  soil  been  of  a  more  sandy  character,  the  results 
would  have  undoubtedly  been  different. 

Having  learned  that  the  method  of  deeply  plowing  under  their 
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manure  prevails  with  many  of  the  track  farmers  near  Norfolk,  cnltiTi^ 
ting  a  rather  heavy  clay  soil,  I  have  treated  the  question  intentionally 
at  some  length,  and  respectfully  submit  the  above  as  arguments  against 
the  practice. 

It  is  customary  among  truck  fiarmers  near  cities  to  allow  crab-grass  to 
grow  upon  their  well  manured  fields  after  the  crops  have  been  taken  off. 
It  gives  them  several  mowings  during  the  season,  providing  them  gen- 
erally not  only  with  an  abundance  of  good  fodder  for  their  stock,  bat 
also  with  an  income,  for  it  sells,  at  least  in  Savannah,  at  $15  per  ton. 
Unfortunately  for  the  reputation  of  this  crab-grass  hay,  the  cutting  is 
frequently  deferred  too  late  to  secure  the  best  quality.  When  sufficient 
time  can  elapse  between  the  turning  under  of  the  stubble  and  tbe 
planting  of  crops  for  the  ensuing  season,  it  should  by  all  means  be  per- 
mitted to  decay  and  to  form  humus  in  the  soil ;  otherwise,  ba  in  the  cam 
of  crops  like  peas  and  potatoes,  which  are  put  in  as  early  as  December 
and  January,  it  ought  to  be  raked  out,  and  may  be  used  as  bedding 
when  dry,  or  put  on  the  comx)ost  heap,  or  burnt  on  the  ground  if  mixed 
with  nut-grass. 

KANT7BE  AND  ITS  APPLIOATION. 

Without  a  sufBciont  supply  of  manure  there  can  be  no  great  suooess 
in  truck  farming,  nor  indeed,  unless  under  very  x)eculiar  circumstances, 
in  any  other  branch  of  agriculture.  Market  gardening  requires  its  more 
liberal  use  than  any  other  kind  of  husbandry.  Ko  satisfactory  crops 
of  vegetables,  either  in  quality  or  in  bulk,  can  ever  be  expected,  how- 
ever favorable  all  other  conditions  might  be,  without  being  well  ma- 
nured. There  is  no  land  in  the  United  States,  however  fertile  in  its 
natural  state,  that  would  not  produce  more  and  better  vegetables  with 
liberal  manuring  than  without  it ;  indeed,  land  that  might  pay  for  culti- 
vation without  it  would  most  deserve  a  liberal  supply.  The  progressive 
truck  farmer,  therefore,  should  never  allow  himself  to  be  restricted  in 
its  use  by  a  short  supply.  When  location,  want  of  facilities  for  pro- 
curing a  sufficiency  of  stable  manure,  or  inadequacy  of  stock  to  secure 
enough  barn  yard  manure  from  its  droppings,  confines  the  farmer  to  an 
economical  use  of  manure,  recourse  must  be  had  to  commercial  ferti- 
lizers and  to  the  agent  hereafter  to  be  mentioned. 

If  the  manure  be  a  complete  one,  like  stable  manure,  containing  all 
the  elements  of  plant- food  in  beneficial  relative  quantity,  with  none  in 
dangerous  excess  (as  migbt  occur  with  too  much  common  salt,  or  in  low 
grade  kainit,  too  much  dangerous  chloride  of  magnesium,  for  instance), 
if  tbe  land  be  well  stocked  with  humus  and  be  in  excellent  agricultural 
oondif  ion,  there  is  little  risk  of  the  Southern  truck  farmer  applying  sacfa 
heavy  doses  to  his  laud  as  to  endanger  his  crops.  The  soil  has  hereto- 
fore been  subjected  too  long  to  homc&opathic  treatment  for  aily  fears  to 
be  entertained  on  that  score. 

The  truck  farmer  aims  to  stimulate  his  crops  to  rapid  growth.  TLer 
are  all  of  earlier  maturity  than  those  of  the  grain  or  cotton  planter, 
lie  is  therefore  compelled  not  only  to  use  a  much  larger  quantity  of 
plant  food  in  Uis  mauurial  applications  than  his  crops  can  possibly  take 
up,  but  his  fertilizers  must  act  quickly.  He  wants  no  permanent  xaa- 
nares,  but  active,  soluble  ones. 

In  New  Jersey  and  on  Long  Island  the  niarket  gardeners  apply  firom  70 
to  80  tons  of  stable-manure  to  their  early  cabbages  per  acre,  and,  as  tbe 
plants  are  set  much  closer  and  are  much  more  sure  to  head  nniver^allf 
than  at  the  South|  a  yield  of  fiO  tons  to  the  acre  is  not  an  excessive  e» 
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timate.  Below  will  be  found  a  table  giving  tbe  cbemical  constitaents 
of  75  tons  of  stable  manure  aiid  of  50  tons  of  cabbages,  from  which  may 
be  seen  that  tbe  demands  of  sach  a  crop  are  far  short  of  the  quantities 
of  plant-food  contained  in  the  manure: 


Constitaents. 


XTltrofisn  •«•••••  • 

PoUmE. 

PhfMuhorlo  acid 

Soda 

Lime 

H»isnaei* 


75  tons 

fresh  stsble 

manure. 


Poundi, 

820 
795 
420 
150 
815 
210 


50  tons 
cabbages. 


Poundt, 


240 
630 
140 

90 
810 

00 


The  kind  of  vegetable  and  cIosenesBof  the  stand  will  usually  deter- 
mine the  quantity  to  be  applied :  it  has,  however,  become  proverbial 
with  the  market  gardener  that  "  tne  last  load  pays  best." 

For  all  close  crops,  like  cabbage  and  potatoes,  requiring  liberal  ferti- 
lizing, at  least  a  part  of  the  manure  should  be  broadcasted.  Tbe  most 
successfiil  truck  farmers  in  the  vicinity  of  Savannah,  operating  on  an  ex- 
tensive scale,  broadcast  for  these  crops  about  twenty  loads  of  30  bushels 
each,  using  the  Kemp  &  Burpee  spreader,  and  an  additional  twenty 
loads  in  the  drill,  supplementing  the  latter  with  either  700  pounds  best 
Peruvian  guano,  or  half  a  ton  of  fish  scrap  per  acre.  This  rich,  moist, 
fermented  manure,  sometimes  mixed  with  night  soil,  must  weigh  about 
45  pounds  per  bushel,  or  1,350  pounds  per  load,  which  would  aggregate 
27  tons  of  supplemented  stable  manure  per  acre.  Neither  in  the  appli- 
cation of  manures,  nor  in  any  of  his  other  operations,  should  the  intelli- 
gent member  of  any  branch  of  agriculture  be  empirical.  The  physical 
nature  of  his  soil,  and  the  peculiar  root  growth  of  any  special  crop,  must 
govern  him  more  than  other  considerations.  As  stated  in  the  paragraph 
on  soils,  manure  may  be  applied  deeper  in  light  than  in  heavy  land.  The 
general  farmer  will  not  manure  his  surface-rooted  small  grain  and  his  tap- 
rooted  cotton  (which  also  makes  deep  lateral  roots  12  feet  long)  in  the 
same  manner,  nor  should  the  truck  farmer,  on  land  of  identical  physical 
character,  do  so  with  his  radishes  or  snapbeans,  and  his  cabbages.  No 
rule  then  will  suit  all  cases.  Generally  it  is  advisable,  however,  what- 
ever be  the  nature  of  the  soil,  to  place  a^t  least  a  part  of  the  manure 
where  the  roots  of  the  plant  in  its  first  stages  of  growth  may  reach  it, 
in  order  that  it  may  acquire  a  youthful  vigorous  start.  Manure  may  be 
placed  more  deeply  for  tap-rooted  plants  than  for  such  whose  roots 
ramify  through  the  soil  near  the  surface  but  do  not  penetrate  it  deeply. 

Plants  growing  through  the  heat  of  midsummer  are  apt  to  send  their 
roots  deeper  into  the  sod  than  those  confined  to  an  early  season ;  but 
the  crops  of  the  track  farmer,  with  the  exception  of  the  watermelon — and 
that  delights  in  heat  and  comparative  dryness — are  all  of  early  maturity. 

Many  truck  farmers  are  now  adopting  the  plan  of  dividing  the  manur- 
ing, and  claim  advantages  for  the  new  method.  They  apply  stable  ma- 
nure in  the  drill,  and  during  growth,  when  the  plant  most  needs  stimu- 
lating, using  an  easily  soluble  amraoniated  commercial  fertilizer  on  each 
side  of  the  rows.  It  is  either  applied  on  the  surface  and  hoed  in,  or  most 
frequently  the  crop  is  barred  off  and  the  fertilizer  deposited  in  the  fur- 
rows. In  an  essay  like  this  space  will  not  permit  a  dissertation  on  all 
tbe  various  manures  and  fertilizers  which  may  be  utilized  in  truck 
farming. 
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A  few  lemarkfi  npon  the  one  which  must  always  chiefly  be  relied  upon 
everywhere  Ip  market  gardening,  stable  mannre ;  a  few  upon  that  gnuul 
material  in  which  the  lucky  South  leads  the  world  in  its  fortunate  possei^- 
sion,  cotton  seed ;  and  a  few  on  green  manuring  with  the  cow  nea  xf'Al 
have  to  suffice. 

Stable  manure  may  be  considered  a  complete  fertilizer.  It  contaiu^ 
when  fermented,  all  the  elements  of  plant-food  in  available  form.  The 
litter,  or  bedding,  when  decayed,  supplies  humus.  No  other  manure  is 
so  well  adapted  to  alter  and  im|Srove  the  physical  condition  of  tenacious 
soils,  nor,  when  decayed,  suits  one  of  a  sandy  character  better.  All  or- 
ganic'manures  to  be  promptly  efficacious,  whether  applied  to  light  or 
heavy  soil,  should,  at  least,  be  partially  decomposed^  in  order  that  the 
fertilizing  dements  may  be  in  a  more  soluble  or  available  form.  Fre»b 
or  green  manure,  however,  is  better  adapted  to  heavy  than  to  sandy  soil 

CknnponiioH  of  fresh  and  dse&mposed  §kihle  mammre. 
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There  is  considerable  loss  from  exposure  of  the  manure  heap  to  rains, 
particularly  to  the  heavy  showers  of  the  South,  but  it  is  rarely  possible 
for  the  truck  Conner  to  keep  the  large'^ quantity  he  requires  undercover. 
The  following  table  is  from  Dr.yoelcker,of  the  Royal  Agricultural  Gol- 
lege  of  Cirencester.  There  was  but  a  small  loss  of  nitrogen  and  a  gam 
in  the  soluble  organic  matter,  some  of  the  insoluble  orgauic  matter  hav- 
ing become  soluble  in  the  course  of  fermentation  during  the  first  six 
months  of  an  English  winter ;  but  in  our  Southern  climate  the  proba- 
bilities are  that  the  deterioration  would  commence  earlier. 

CanienU  of  a  heap  of  manure  at  different  periode  ezpoeei  to  rain,  ^ 


Contoata. 


Total  weight  of  nuuiiire  in  heap 
Water  in  the  heap  of  manoro.. 

Total  oriranio  matter 

Tfotstl  inor^anie  matter 

Total  Ditrogen  lo  he«p 

Total  AolabTe  orgauic  matter... 
TotHi  inaolubht  organic  matter 

Soluble  mineral  mnttor 

JiiHolable  miDersU  matter....... 

Xitn»gen  in  sol  able  matter  ..... 

Nitrogen  in  Ineolable  matter  .. 


PatapKo- 
Tember  3. 


Poimdff. 
10,0U0 
6,fl7 
2,824 
559 
64.8 
248 
2,578 
154 
405 
14.9 
49.4 


Put  op 

April  30. 


Poundt. 

7,138 

4,707 

1.678 

793 

63.9 

305 

1,873 


t& 


2L4 
42L5 


PutQp 

Aa2a8t23. 


J*oundM, 

7.U25 

5,304 

1,064 
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46lS 

207 

857 


IS 


ia.2 


Pot  np  Fo- 
▼ember  U. 


5^16: 

Mb 

1» 

T37 

ISO 

710 
HI 
ttl 


When  stable  manure  is  piled  loosely  and  the  air  has  ready  access  to 
the  interior  fermentation  proceeds  rapidly.  Under  the  evolution  of 
much  heat  the  manure  <<  fire  fangs''  and  there  is  much  loss  of  the  Tolatile 


TBUCE  FABMING. 


593 


carbonate  of  ammonia,  which  is  produced  during  fermentation.  It  Ir 
impracticable  for  the  truck  farmer  to  avoid  this  by  turning  his  manure. 
Moisture  and  compacting  it  to  preclude  the  air  will  prevent  the  rapid 
fermentation  and  accompanying  loss.  The  trampling  of  hogs  may  bo 
made  effective.  Extensive  truck  farmers,  located  favorably  near  lar^^o 
cities,  preserve  their  large  accumulations  from  this  danger  by  daily  de- 
])osits  of  partly  fluid  night  soil  upon  their  manure,  considerably  aug 
menting  its  value.  The  wagons  are  driven  over  the  pile  and  the  ire 
queut  delivery  tends  to  compact  it.  A  recent  city  ordinance  prohibits 
the  deposit  of  night  soil  within  3  miles  of  the  city  limits  of  Savannah  ; 
thus  the  nearer  and  otherwise  more  favorably  located  farmers  are  do 
barred  from  this  source  of  manure.  Gardeners  near  cities,  who  collect 
large  quantities  of  stable  manure  by  daily  accumulations,  rarely  place 
more  than  four  hundred  wagon-loads  in  a  single  pile,  but  prefer  to  have 
it  deposited  in  suitable  quantities  upon  the  headlands  of  each  field, 
where  it  may  be  convenient  for  application.  By  covering  each  pile, 
when  finished  and  practicable,  to  the  thickness  of  several  inches  witli 
soil,  too  rapid  fermentation  by  exclusion  of  air  would  be  prevented,  and 
any  volatile  and  escaping  ammonia  would  be  absorbed  by  the  covering 
earth.  The  truck  farmers  located  remotely  from  the  cities  may  augment 
their  manure  piles  by  composting  it  with  muck,  frequently  much  richer 
in  nitrogen  than  the  best  stable  manure,  woods,  earth,  or  good  garden 
soil,  thus  preventing  a  too  rapid  fermentation ;  or  they  may  use  their 
smaller  stock  of  stable  manure  as  a  basis  for  compost  heaps  of  every 
possible  material  which  can,  after  decay,  form  plant-food.  It  will  induce 
and  sustain  the  fermentation  so  necessary  to  break  down  these  crude 
vegetable  materials  in  order  that  their  elements  may  become  available. 
The  manurial  value  of  the  excrements  of  all  animals  will  depend  upon 
the  constituents  of  their  feed.  A  horse  fed  on  com  or  oats  and  good 
hay,  will  void  better  manure  than  one  fed  on  straw.  Block  estimated 
that  a  horse  will  void  172  pounds  fresh  dung  if  fed  on  100  pounds  of  hay, 
204  pounds  when  fed  on  100  pounds  of  oats,  and  only  43  pounds  if  fed 
on  100  pounds  of  grass.  A  single  horse,  if  well  fed,  voids  about 
12,000  pounds  of  solid  dung,  and  3,000  pounds  of  urine  annually.  John- 
son found  that  the  manure  of  the  horse-car  stables  in  Kew  York  con- 
tained 0.53  per  cent,  of  nitrogen.  If  twothirdd  of  both  the  solid  and 
liquid  excrements  were  saved  during  the  year  there  would  remain  for. 
each  horse  5  tons  of  manure  containing  53  pounds  of  nitrogen.  Accord- 
ing to  the  analysis  of  Dr.  Emil  Wolff  5  tons  of  stable  manure  contains 
58  pounds  of  nitrogen. 

Below  is  a  table,  according  to  Professor  Wolff,  showing  the  amount 
of  nitrogen,  phosphoric  acid,  and  potash  in  1  ton  of  the  fresh  dung  anil 
fresh  urine  of  different  domestic  animals : 


• 

One  ton  fresh  dung. 

J 
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Nitrogen. 
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With  stable  manure,  as  with  every  other  commodity,  the  demand 
j2:overiis  the  price.  When  I  commenced  track  farming,  in  185G,  it  could 
be  liad  at  some  of  the  pablio  stables  for  the  hauling.  Two  years  after- 
^^  ards  I  paid  $100  by  the  year  for  all  the  manure  from  the  largest  livery 
stable.  At  present  it  costs  at  the  stables  in  Savannah  25  cents  per 
tltiinpcart  load  and  60  cents  for  a  two-horse  load,  thrown  In  without 
p:ukii)fj,  or  it  is  contracted  for  by  the  year  at  the  rate  of  40  cents  per 

V,  .i;;on*10iUi. 

At  Norfolk,  where  so  much  is  required,  recourse  must  be  had  to  dis 
i;mt  points,  and  it  is  brought  in  schooners  from  New  York,  Baltimore, 
aijil  Washington,  costing  by  the  cargo  sometimes  $1.60  per  load  of  20 
bushels.  A  bushel  of  green  manure,  as  it  comes  with  the  straw,  &t'., 
1  roni  the  stable,weighs  about  28  or  30  pounds.  Delivered  at  Norfolk,  ;i 
ton  would,  therefore,  cost  about  $5.  The  Norfolk  truck  farmers,  how- 
ever, use  large  quantities  of  the  best  Peruvian  guano. 

According  to  figures  given  in  the  appendix  to  Harris's  Talks  on  Ma- 
nures, to  which  valuable  work  I  am  indebted  for  several  of  these  data, 
the  price  of  stable  manure  in  Philadelphia  is  $9  to  810  by  retail,  or  87  to 
dS  by  annual  contract  for  four-horse  wagon-loads  of  2J  to  3J  tons.  At 
this  rate  the  highest  price  is  $4  per  ton.  In  New  York  Oity  the  aver- 
age cost  is  $3  per  horse,  and  it  is  delivered  on  cars  or  vessel  at  80  cents 
l>or  tub  of  14  bushels.  Mr.  Peter  Henderson  says,  if  stable  manure  can 
be  laid  on  the  ground  at  $3  per  ton,  it  is  cheaper  than  commercial  ferti- 
lizers of  any  kind  at  their  usual  rates.  These  comparisons  of  the  cost 
of  stable  manure  at  various  chief  points  of  market-gardening  show,  not 
only  that  the  truck  farmers  of  Norfolk  probably  pay  a  higher  rate  for 
it  than  any  tillers  of  the  soil  in  the  United  States,  but  also  how  indis- 
pensable to  success  it  is  there  considered. 

COTTOIY  SEBB. 

As  the  most  indispensable  requirement  for  the  commencement  of  civil- 
ization of  a  people  has  been  a  fertile  soil,  it  ought  to  follow  tha't  a 
])eople  possessing,  in  a  product  of  agriculture — ^from  a  source,  therefore, 
inexhaustible — tlie  most  valuable  fertilizing  material,  should  be  capable 
of  the  greatest  progress.  It  is  well  said,  "the  more  manure  the  more 
crop,'' but  tonocountry  can  the  reverse  of  the  saying,  "the  morecropthe 
more  manure,"  be  applied  with  as  much  force  as  to  these  United  States 
of  America.  No  crop  is  less  exhaustive  of  the  fertility  of  the  soil  than 
cotton,  and  none  yields,  as  a  secondary  product,  a  material  so  valuable 
and  so  ricli  in  all  the  elements  of  plant-food  as  cotton  seed.  It  natu- 
rally follows,  however,  that  as  these  valuable  elements  contained  in 
this  estimable  i)roduct  must  have  been  derived  from  the  soil,  it  devolves 
ui)()n  every  patriotic,  intelligent,  and  economic  Southern  farmer  to  seo 
to  it  that  they  be  returned  to  it  in  order  to  prevent  the  OKhaustion  c«f 
its  fertility.  Chemists  have  demonstrated  by  analyses,  and  fainuTs 
have  corroborated  the  fact,  that  it  is  the  most  concentrated  food  i«>r 
stock  known,  and  after  having  been  fed  to  animals,  that  the  mamia*  i- 
richer  in  fertilizing  matter  than  that  resulting  from  any  other  food 
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Below  is  a  table  by  Sir  J.  B.  Lawes,  shofving  the  amount  of  phosphoric 
acid,  potash,  and  nitrogen  in  various  foods,  and  the  comparative  value 
of  the  resulting  manure: 


1 

Food. 

Total 

dry  mat* 

ter. 

Total 

mineral 

matter 

(aah). 

Phosphoric 
aeid  reck- 
oned a.H 
ph()H]thato 
of  lime. 

Potash. 

Nitrogen. 

Vahie  of 

manure 

from  1  ton 

(2,000 

pounds)  of 

loetl. 

Cotton-8c©d  oihkd  ....•-•........••.. 

Percent 

89.0 
88.0 
80.0 
84.0 
84.5 
8>^.0 
85.0 
86.0 
86.0 
81.0 
84.0 
8i.0 
83.0 
11.0 
&0 
24.0 

Percent 
8.00 
7.00 
8.00 
3.00 
2.40 
1.30 
1.70 
2.85 
6.60 
7.50 
6u00 
6.00 
5.50 
0.68 
0.68 
1.00 

Percent 

7.00 
4.92 
5.76 
2.20 
1.84 
1.13 
1.87 
1.17 
7. 95 
1.25 
0.88 
0..55 
0.48 
0.13 
0.11 
0.32 

Per  cent 
3.12 
1.05 
1.70 
1.  27 
O.OC 
0.35 
0.50 
0.50 
1.45 
1.30 
1.50 

•  0.65 
0.93 
0.18 
0.29 
0.43 

Percent, 
6.50 
4.75 
5.00 
4.00 
3.40 
1.80 

i.eo 

2.00 
2.  55 
2.50 
1.50 
0.60 
0.60 
0. 22 
0.18 
0.35 

$27  86 
19  72 

Liniieed  cako  ....................... 

Ka|>e  cake 

21  01 

Seana 

15  75 

Pwas 

13  38 

CorU'ineal  .......................... 

6  G5 

Wbaat 

7  08 

Oata •..--< 

7  70 

Wheat  bran 

14  59 

Clover  hav........ 

0  C4 

Meadow  hav 

6  43 

Wheatatraw 

2  08 

Oat  straw 

2  90 

Ratabagaa 

0  01 

Common  tamipe..... 

0  86 

Irish  potatoea 

1  60 

It  is  of  course  not  claimed  that  under  all  circumstances  the  manure 
from  a  ton  of  cotton-seed  cake  is  worth  $27.86,  but  that  if  the  manure 
resulting  from  a  ton  of  any  of  the  foods  named  be  as  stated,  then  that 
resulting  from  a  ton  of  cotton  seed  is  worth  in  comparison  $27,86. 

Harris  says  the  manure  fi'om  a  ton  of  andecorticated  cotton-seed  cake 
is  worth  $15.74  and  that  from  a  ton  of  cotton  seed  after  being  ground 
and  sifted,  by  which  about  8  per  cent,  of  husk  and  liut  was  removed, 
is  worth  $13.25.  The  following  table  of  Dr.  Erail  Wolff  shows  how 
much  of  the  various  elements  contained  in  the  food  of  animals  is  re- 
tained in  their  organisms  and  how  much  is  voided  in  their  excrements. 

Of  100  pounds  of  dry  substance  in  the  food,  there  is  found  in  the  ex- 
crements : 


Dry  substance — 


In  the  dan;;. 
In  the  nrino. 


Total  dry  substance  in  the  monure. 


Cow. 

Ox. 

Sheep. 

Horse. 

Poundt. 

38.0 

9.1 

Poundt. 

45.6 

5.8 

Poundt. 

46.9 

0.6 

Pounds. 

42.0 

3.6 

47.1 

51.4 

53.5 

45.0 

Mean. 


Poundt. 
43.1 
&3 


Of  100  pounds  of  organic  substance  in  the  food  there  is  found  in  the 
excrements : 


Organic  snbstaooe— 

Cow. 

Ox. 

Sheep. 

Horse. 

Mean. 

In  the cliinz 

Poundt. 
30.  .'i 

C.  (. 

Poundt. 

43.0 

3.2 

Poundt. 

4.5.6 

3.0 

Poundt. 

3H.2 
2.5 

Poundt. 
41.0 

In  the  urine 

3.9 

Tot{*l  orc^nlc  substance  in  mannra.. ....... . 

42.5 

47.1 

40. 5 

40.7 

44.9 
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Of  100  pounds  of  mineral  matter  in  the  food  there  is  found  in  the 
excrements: 


Mineral  matter— 


In  the  dnnp 

lathe  axine 

TotaX  mineral  matter  in  maniire> 


Cow. 

Ox. 

Sheep. 

Horao. 

Pounds. 
53.  0 
43.1 

Pounds, 
70.8 
4e.7 

Pounds. 
63.2 
40.3 

Pounds. 
85.6 
1&3 

07.0 

117.5 

103.5 

101.9 

Mean. 


PoundM, 
68.4 
3il 

101.5 


To  the  mineral  matter  in  the  water  drank  by  the  animals  is  due  the 
cxcesR  of  mineral  matter  over  100  pounds. 

Of  100  pounds  of  nitrogen  in  the  food  there  is  found  in  the  excre- 
ments : 


Nitrogen— 


lu  the  dang 

lu  thonrine 

Total  nitxogen  in  manure 


Cow. 

Ox. 

Sheep. 

Uoree. 

Pounds. 
45.5 
18.3 

Pounds. 
51.0 
3&G 

Pounds. 
43.7 
51.8 

Pounds. 
6G.  1 
27.3 

63.8 

39.6 

95.5 

83.4 

Mmb. 


Ponndt. 

4a.  1 

34.0 
811 


The  table  shows  at  a  glance  what  a  small  proportion  of  the  most  im- 
])ortant  ingredient,  nitrogen,  is  retained  by  the  dllTerent  animals,  and 
therefore  how  valuable  the  manure  of  his  domestic  animals  must  be  to 
the  farmer  generally,  when  fed  on  material  so  rich  as  cotton-seed  meal, 
shec])  extracting  only  1  in  every  22  pounds.  The  percenttiges  of  nitro- 
gen thus  taken  up  by  the  cow,  ox.  sheep,  and  horse  are,  respectively, 
3G.2, 10.4,  4.5,  and  16.6.  But  cotton  seed  not  only  produces  the  most 
valuable  animal  manure;  it  is  itself  one  of  the  most  excellent  fertiliz- 
ers in  existence.  The  merchantable  meal  of  the  oil-mills  may  be  used 
to  advantage  by  the  truck  farmers  in  the  vicinity  of  cities  to  supple- 
ment their  stable  manure  instead  of  Peruvian  guano.  As  a  soluble  am- 
moniacal  fertilizer  for  this  purpose,  in  quantity  sufiicieut  to  effect  tbc 
same  result,  cotton-seed  meal  is  much  cheaper  than  Peruvian  guano  at 
present  prices  and  of  present  quality. 

Truck  farmers  remote  from  a  sufficient  supply  of  stable  manure,  and 
without  enough  stock,  can  provide  themselves  with  the  best  possible 
substitute  by  composting  cotton-seed  meal  with  muck,  woods,  earth,  or 
any  other  vegetable  matter.  An  addition  of  acid  phosphate  and  kaiuit 
may  sometimes  be  advisable. 

Finally,  if  the  soil  be  sufficiently  supplied  >yith  decaying  vegetable 
matter  by  the  use  of  muck,  &c.,  or  the  practice  of  green  manuring,  co^ 
ton-seed  meal  maybe  profitably  used  alone,  or  in  conjunction  with  add 
phosphate  of  lime  and  kainit  in  the  proportions  (as  advised  by  Professor 
White,  the  able  State  chemist)  of  meal,  500  pounds ;  phosphate  of  lime. 
1,250  pounds ;  kainit,  250  pounds.  If,  however,  applied  in  the  drill  it- 
its  fresh  state  in  any  considerable  quantity  sufficient  time  should  elaiise 
for  the  most  active  process  of  decomposition  to  have  passed  before  either 
seed  are  sown  or  plants  put  out,  or  injury  will  surely  ensue,  if  the  former 
with  its  radicle,  or  the  roots  of  the  latter,  come  in  contact  with  the  fer- 
mcnting  fertilizer.  The  same  caution  should  be  observed  in  case  of  fish 
scrap  or  any  such  organic  ammoniacal  manure. 

Under  no  circumstances  should  the  whole  seed,  whether  green  or  dead, 
whether  Iresh  or  fermented,  be  used  as  a  fertilizer  by  any  intelligent 
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Southern  agriculturist,  be  lie  cotton-planter,  grain-grower,  or  truck 
farmer,  nor  should  even  the  crushed  seed  unless  the  oil  has  been  ex- 
tractor.  It  would  not  only  be  a  shameful  waste,  but  the  valuable  oil, 
so  far  from  being  of  the  least  benefit  as  vegetable  food,  actually  re- 
tards decomposition  of  the  albuminoids  supplying  nitrogen,  and  tem- 
porarily deteriorates  the  agricultural  condition  of  the  soil. 

From  September  1, 1884,  to  July  31, 1885,  there  were  exported  to  for- 
eign ports  90,154  tons  of  cotton-seed  meal  and  cake,  estimating  the  bag  at 
2(K)  pounds,  and  coastwise  6,797  tons,  most  of  which  also  weut  to  foreign 
ports  via  New  York,  and  were  lost  to  the  South.  Allowing  one-fourth 
to  have  remained  in  the  United  States  we  have,  together,  94,502  tons  of 
cotton* seed  meal  exported  from  Kew  Orleans  alone,  involving  a  loss  to 
the  fertility  of  the  South  of  12,285,260  pounds  of  nitrogen,  without 
probably  any  considerable  compensation  to  the  soil  for  the  improving 
process. 

The  planter  who  uses  his  seed  -without  prior  extraction  of  the  oil  as 
manure  buries  with  each  bushel  from  15  cents  to  20  cents  of  cash.  Is 
cotton  planting  an  industry  so  prosperous  as  to  afford  such  enormous 
waste! 

The  planter's  remedy  will  bo  either  to  feed  his  seed  pnd  use  the  ma- 
nure, to  exchange  his  seed  at  the  mills  for  meal,  or,  better  still,  to  es- 
tablish neighborhood  mills,  even  if  the  oil  be  not  so  perfectly  extracted, 
and  secure  both  profits. 

QREEN  MANXTRINa. 

Many  of  the  crops  of  the  truck  farmer  will  not  prosper  on  poor  soil, 
however  it  may  bo  locally  fertilized  in  the  hill  or  drill,  the  long  roots 
soon  passing  beyond  the  manurial  effect  of  the  application.  This  ap- 
plies notably  to  Irish  jwtatoes  and  cabbages.  As  truck  farmers  at  a 
distance  from  cities  are  prevented  by  a  limited  supply  from  broadcast- 
ing their  manure,  the  readiest,  cheapest,  quickest,  and  most  efficacious 
mode  of  imparting  this  general  fertility  is  green  manuring.  It  could, 
however,  be  profitably  practiced  irrespective  of  the  supply  of  any  kind 
of  manure.  By  using  green  manure  in  conjunction  with  cotton  seed, 
acid  phosphate  of  lime  and  potash,  truck  farmers,  without  a  supply  of 
stable  manure,  enjoy  better  chances  of  success  than  by  any  other  system 
they  could  adopt. 

Althbpgh  organic  matter  in  the  soil  is  not  considered  indispensably 
necessary  to  supply  carbonic  acid  to  crops^  its  decay,  when  present,  fur- 
nishes it  to  vegetation  more  quickly  than  it  could  be  commanded  other- 
wise. The  benefits  to  the  soil  from  the  presence  of  hnmus  is  not,  how- 
ever, confined  to  the  mere  conveyance  of  its  inherent  elements  of  fertil- 
ity, for  its  physical  influences  are  probably  even  of  more  importance. 

Decomposition  commences  in  all  organic  substances  as  soon  as  life  is 
extinct,  and  the  richer  these  substances  are  in  the  albuminoids  con- 
taining nitrogen,  the  more  rapid  will  be  the  process,  and  the  more*  valu- 
able the  products  for  the  growth  of  vegetation.  All  green,  succulent 
l)lants  ferment  readily  and  rapidly,  hence  the  advantage  of  plowing 
under  vegetation  in  its  green  state,  if  the  land  is  wanted  for  a  crop  soon 
afterwards.  Dry  vegetable  matter,  containing  hard,  woody  fiber,  de- 
cays more  slowly. 

The  leguminous  plants  are  not  only  richer  in  albumiuoids,  and  there- 
fore best  adapted  for  green  manuring,  but  also  in  the  other  two  chief 
fertilizing  ingredients,  phosphoric  acid  and  potash,  than  any  other 
family  of  plants.  At  the  North  and  in  all  cool  countries  clover  has 
always  had  the  preference  for  this  purpose,  but  at  the  South  the  cow- 
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])ea  is  a  most  valuable  substitute.  In  one  respect,  tliat  of  floumbini; 
ill  soil  too  i)oor  to  produce  a  crop  of  clover,  it  has  the  advantage  of  the 
latter.  It  is  not  only  through  the  growth  above  ground  that  a  (;reen 
crop  improves  and  enriches  the  soil,  but  also  through  the  roots.  It  lias 
been  estimated  that  after  the  removal  of  a  crop  of  clover  and  other 
plants,  there  remained  in  the  soil  the  amount  of  roots  showii  below: 

Tallc  shotcivg  the  quantity  of  rooti  l^t  in  the  ground  after  liarveating  the  erops  ;  <il»  ikt 

amount  of  nitrogen  and  ash. 


Boott  of— 


Luci'rno 

Ketl  clover.... 

Uye 

Stredifth  clovor 

Oatfl 

LnpiDO 

Wheat 

Enslish  poM .. 
Baney 


Stubble 
and  roots 
(dry),  por 
acre,  to  a 
dfintli  of 
lO^lnchoe. 


I 


Pounds 
0,678.1 
R,931.6 
5, 264  0 
5,004.3 
8.331.9 
3,520.0 
8,476.0 
3,222.5 
1,991.4 


Nitrosr«)n, 
p«r  acre. 


Aih  frw 

from  t9T' 

boDtc  ftdci, 

peracrt. 


P<nmdM. 

1M.4 

101.6 

65.3 

102.3 

26.6 

62.2 

23.5 

SA.6 

22.8 


Piowtig. 

1,»1.« 

i,nsLt 

1,747.8 

97il 
1.44iT 

1,68918 

cm: 

»L1 


Analysis  of  the  ash  of  the  roots  in  the  tahie  above 


Boot!  of-* 

Lime. 

"Mmm- 
neua. 

Potaeh. 

Bodft. 

ftSd. 

Fho^ht. 
ileadi 

liiicema 

107.7 
262.0 
73.2 
136.1 
66.5 
80.5 
76.7 
71.7 
42.2 

24.2 
48.4 
14.3 
17.6 
11.2 
1L2 
10.1 
11.0 
5.5 

36. 7 
58.3 
81.2 
25.0 
24.8 
16.5 
28.4 
11.2 
0.5 

26.4 

sac 

43.8 

a7 

l&O 
3.6 

11-0 
7.0 
3.5 

1R7 

2011 

XL  8 

1X2 

8.8 

7.0 

7.4 

9.4 

5.5 

SIS 

Had  cloyer.  ....................... ...... 

Ti.1 

Rye 

2i4 

Swedish  oloTor • 

Oats —— 

213 

a0 

Tainine ..........m«. ............ 

118 

Wheat 

ILS 

'Riiffliflli  peas 

U.I 

Barley... 

at 

A  crop  of  cow-peas  would  probably  have  a  similar  amennt  of  roots 
and  24  toirs  of  tops  in  the  green  state. 

The  following  analyses  were  made  by  Prof.  A.  B.  Le  Doux,  as  chemist 
of  the  State  board  of  agriculture  of  North  Carolina : 

Analysis  of  green  cow-pea  vines. 


Conatltnenta. 

Peroent 

ConaUtaenta. 

Pareeat 

Water 

t2.87 
2.00 

1.85  i 

1 

1 

Cellalose -.-.--..-.....—... 

IaT 

Ash •. 

Fat 

ft.  SI 

Albturinoids 

Carbohvdratea .-...--.-..«     . 

l.ft 

Analysis  of  the  ash  of  cow-pea  vines. 


Conatitneiita. 

Per  cent 

ConatHaenta. 

Percfftt 

Ash .^^ 

2.00 
14.80 
23.20 

6.74 
22.67 

9.28 

Snloburic  acid............. 

13 

Potash - 

Silica V'V.V. 

I9i 

Soda ,^ 

Chlorine 

Oxide  of  iron 

Carbonic  add «. 

LIS 

^"■ffneaia..  ■••■.•■■••••->■••■■•■.  •••■.■• 

Tiac& 

Lime •••••••••••••••.•..... 

itn 

Plioaphbrio  aeid  ........••••—••.•...... 
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Bedaced  to  weight,  1  ton  of  fresh  cow-pea  vines  contains : 


GonBtitaeints. 


WntoT 

Potash 

Soila 

MaCTJesia 

Limo 

Plio.^^phorio  Aoid 
Snlplmiio  acid.. 

Silica •« 

Chlorine 


Poimds. 


1.456.20 
5.02 
0.82 
2.70 
0.02 
3.72 
0.04 
0.42 
0.08 


ConsUtfaonto. 


Carbonio  acid 

Albumiooids  (containing  nitrogen,  7.12 

pounds) 

Cellnlose 

Pat ^ 

Carbohydrates •-.. 


Pound;*. 


7.  S« 

87.  ivi 

30*.  <!!• 

4  'JO 

15U.'J> 


2, 000.  OU 


Before  enumerating  the  benefits  to  the  soil  itself  from  the  ultiinatelj^ 
resulting  hamas,  those  must  bo  mentioned  accruing  to  it  from  the  dense 
shade  of  a  mass  of  growing  cow-pea  vines,  and  from  their  action  after- 
wards during  the  process  of  fermentation  and  decay  beneath  its  surface. 

Boussingault  examined  snow  which  had  remained  on  the  soil  of  a  gar- 
den for  thirty-six  hours  and  that  which  had  just,  fallen  upon  an  adjoin- 
ing stone  terrace.  The  former  contained  ten  times  as  much  ammonia 
as  the  latter,  the  mulch  of  snow  having  interrupted  aud  absorbed  the 
ammoniacal  emanations  from  the  soil.  The  ammonia  of  the  soil  is  con- 
stantly fluctuating.  In  dry  weather  it  rises,  dissolved  in  capillary 
water,  to  the  surface,  and  is  partly  lost  into  the  atmosphere  during  the 
process  of  evaporation,  especially  when  the  soil  is  bare  of  vegetation 
or  otherwise  is  uncovered.  .  In  wet  weather  it  is  washed  down  deeper 
into  the  soil,  but  fortunately  not  beyond  the  reach  of  roots,  as  generally 
below  6  feet  there  is  no  trace  of  it.  The  dense  covering  of  pea  vines 
acts  like  the  mulch  of  snow,  keeping  the  suiface  moist  and  interrupt- 
ing the  evaporation  and  loss  of  ammonia. 

Sir  J.  B.  Lawes  examined  the  drain-water  at  Eothamsted  and  found 
that  it  took  from  a  field  kept  bare  of  vegetation  at  the  rate  of  40  pounds 
per  acre  per  annum ;  &om  a  field  of  wheat  upon  which  no  weeds  grew 
ftfter  the  harvest  25  pounds,  and  from  a  field  upon  which  grass  seed 
had  been  sown  with  the  wheat  and  continued  to  grow  in  the  stubble 
only  5  pounds. 

Foundi  of  nitrogen  woiMt  away,  p0r  aote, 

Ponnda. 

F^om  a  soil  witliont  yegctation 40 

Krom  a  soil  with  wheat,  15  pounds  retainod  by  wheat 25 

Krom  a  soil  with  wheat  and  grasses,  15  pounds  retained  by  wheat,  25  pounds 

by  growing  grasses 5 

Having  analyzed  the  rain-water  that  had  fallen  at  Bothamsted  during 
the  period  of  the  experiment,  he  found  it  had  not  contained  as  mucli 
nitrogen  to  the  acre  as  was  discovered  in  the  drain-water. 

The  fact,  however,  of  greatest  importance  to  our  subject  of  green 
manuring  which  he  ascertained  was,  that  during  the  fall  the  aniounr 
of  ammonia  carried  away  in  drain-water  was  greater  than  at  any  other 
time  of  the  year.  It  is  just  at  this  season  and  during  winter  that  thi' 
soil  of  the  truck,  as  well  as  other,  farmers  should  be  well  covered  with 
vegetation.  The  land  of  the  truck  farmers  near  cities  is  so  well  ma- 
nured that  the  growth  of  grass  answers  this  purpose;  but,  as  the  stub- 
ble decays  much  more  slowly  than  pea-vines,  plowed  under,  either  green 
or  dry,  the  latter  even  here  would  be  preferable  in  not  requiring  to  be 
plowed  under  so  early,  thus  giving  the  soil  the  benefit  of  a  longer  mulch. 

At  a  distance  from  towns,  however,  where  less  manure  having  been  * 
nsedi  the  surface  of  the  often  yet  unrenovated  soil  is  rarely  sufficiently 
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covered  with  vegetation,  hence  the  very  great  importance  to  Sonthern 
farmers  of  resorting  to  tnat  cheapest,  qaickest,  and  best  method  of  im- 
proving poor  soil — ^green  mannring. 

The  dense  covering,  then,  of  pea-vines  shades  the  soil,  preventing 
the  escape  of  the  soluble  volatile  elements  of  fertility  with  the  vapor 
of  water.  It  renders  the  soil  mellow,  moist,  and  of  eqaable  tempera- 
ture, and,  as  a  secondary  matter,  prevents  the  growth  of  noxious  weeds. 
The  state  of  moisture  under  the  shade  facilitates  the  disintegrating; 
effects  of  carbonic  acid  upon  the  constituents  of  the  soil,  prepahDg 
them  for  plant-food,  while  darkness  and  moisture  are  conducive  to  ni- 
trification. The  decaying  vegetable  matter  changes  the  physical  text- 
iires  of  tenacious  clay,  rendering  it  more  pliable.  Humus  imparts  to 
the  soil,  more  or  less,  its  i)eculiar  characteristics,  increasing  the  porosity 
of  hea\^  soils,  letting  in  air  and  letting  off  vapor,  and  moistening  dry, 
arid  ones  by  its  great  hygroscopic  or  water-vapor  imbibing  power. 
Finally,  ozone  can  only  form  nitrates  in  the  soil  when  organic  matter 
has  passed  into  the  comparatively  stable  condition  of  humus. 

The  question  of  turning  under  the  pea- vines  green  or  after  they  have 
been  allowed  to  die  on  the  ground  is,  like  the  vexed  one  of  deep  or 
shallow  plowing,  governed  by  circumstances.  They  will  ferment  and 
decompose  more  rapidly  if  turned  under  green,  and  it  may  be  neces- 
sary, when  the  land  is  needed  for  a  crop  as  soon  as  decay  may  have 
sufficiently  progressed,  to  permit  the  planting.  The  advantage  scan- 
ing  to  the  land  by  the  longer  mulch  wHl  fleur  outweigh  any  possible  loss 
of  fertilizing  dements,  if  loss  there  be,  and,  besides,  the  plowing  und^ 
will  be  very  much  facilitated  by  the  previous  partial  decay  of  so  large 
a  mass  of  vegetation. 

When  the  turning  under  in  the  green  state  is  necessary,  the  vines,  if 
of  luxuriant  growth,  will  first  have  to  be  leveled  by  a  roUer,  or  a  har- 
row reversed,  teet^  upturned,  and  a  large,  two-horse  or  sulky  plov 
used  with  revolving  coulter  attached. 

HOT-BEDS  AND  GOLD  FBAHES. 

■ 

Not  even  as  far  north  as  Norfolk  is  '<  glass"  used  by  truck  farmers 
for  the  regular  ^'  forcing"  of  vegetables.  The  object  aimed  at  is  merely 
to  protect  young  plants  from  cold  and  inclement  weather  until  the  sea- 
son arrives  for  committing  them  safely  to  the  open  ground.  The  climate 
at  Norfolk  is  too  severe  to  admit  of  the  general  use  of  cold  frames  for 
tender  plants,  whUe  south  of  Savannah  bottom  heat  ia  never  necessary, 
and  in  this  latitude  only  when  a  very  light,  warm,  sandy  soil,  and  a 
protected  locality  is  not  available.  During  an  experience  of  twenty- 
nine  years  I  have  never  had  to  resort  to  hot-beds  for  the  preservatioD 
of  tender  plants,  as  tomatoes,  egg-plants,  &c.,  never  having  lost  a  whole 
bed  by  cold.  More  careful  attention,  sound  glass,  well-fftting  sashes, 
and  tight  frames  are,  however,  indispensable,  when  cold  frames  in  lieo 
of  hot-beds  are  used,  but  the  plants  are  of  more  stocky  growth.  On  a 
colder  clay,  or  even  a  light  loam,  slight  bottom  heat  is  necessary  to 
carry  tender  plants  through  the  winter  months.  In  the  warmer  climate 
of  Florida  both  may  be  dispensed  with,  occasionally  a  slight  screen  of 
any  kind  only  being  required. 

Evaporation  and  radiation  of  heat  into  space  at  night  are  the  means 

of  preventing  the  accumulation  of  the  heat  of  the  sun  upon  the  earth, 

.    or  all  life  would  soon  be  extinct.    When  radiation  of  heat  at  night  cools 

the  surfEice  of  the  earth  to  a  lower  degree  than  the  surrounding  air,  its 

moisture  is  condensed  in  the  form  of  dew.    If  the  cooling  of  an  objeoi 
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proceeds  sufficiently  to  congeal  the  particles  of  condensed  water  into 
crystals  of  ice,  we  have  white  or  hoar  frost,  which  cannot  occur  in  this 
latitude  unless  the  thermometer  falls  as  low  as  44P.  This  deposition 
of  the  vapor  of  water  from  the  air  is  of  vast  importance  to  vegetation 
when  precipitated  upon  its  foliage  or  imbibed  by  the  hygroscopic 
power  of  the  well-tilled  scil.  If  a  screen  is  interposed  between  the  Kl^y 
and  the  surface  of  the  earth  the  partial  prevention  of  cooling  of  an 
object  near  the  ground  is  due  to  the  reflection  of  heat  by  the  lower  sur- 
face of  the  screen  back  to  the  object.  The  gardener  avails  himself  of 
this  in  various  ways  to  screen  his  tender  plants  against  injury  from 
frost.  19  one  can  occur  on  a  cloudy  night,  because  the  clouds  act  as 
screens  and  reflect  back  a  portion  of  the  heat  they  receive  by  radiation. 
The  nearer  the  clouds  the  greater  the  protection.  Clouds  of  smoke  may 
be  utilized  upon  the  same  principle.  When  a  body  is  exposed  on  a 
clear  night  its  cooling  will  partially  depend  upon  its  contact  with  bod- 
ies warmer  than  itself,  from  which  it  receives  heat  by  conduction. 
Bodies  thus  exposed  will  naturally  radiate  heat  in  a  windy  night  as  in 
a  calm  one,  but  the  motion  of  the  warmer  air,  however  slight,  conveys 
to  them  sufQcient  heat  by  conduction  to  prevent  the  deposition  of  dew 
or  frost. 

In  freezing  or  anticipated  freezing  weather,  the  sash  must  be  put  on 
long  enough  before  sunset  to  warm  the  soil  and  conflne  a  quantity  of 
heated  air  within  the  frames ;  but  even  then  the  screen  of  glass  will 
often  not  be  sufQcient  to  protect  even  as  hardy  plants  as  caulMower  in 
cold"  frames,  particularly  during  clear,  moon-lit  nights.  In  such  cases 
an  opaque  covering  for  the  glass,  as  board  shutters,  mats,  or  old  carpet- 
ing, will  be  necessary  completely  to  protect  against  the  effects  of  radia- 
tion. At  favorable  locations  to  procure  them  the  spreading  leaves  of 
the  large  palmetto  will  be  sufficient,  or  pine  straw  may  be  utilized. 

A  certain  degree  of  watchful  care  is  necessary  to  the  management  of 
plants  under  lass,  for,  be  it  understood,  that  is  not  only  in  the  end  the 
best  but  the  cheapest  material  for  covering  hot-beds  and  cold  frames. 
[Should  a  substitute  in  any  case  be  desired,  common  cotton  cloth  ren- 
aered  more  translucent  by  means  of  the  following  ingredients  may  be 
used :  1  quart  pale  linseed  oil,  4  ounces  rosin,  1  ounce  sugar  of  lead.  A 
little  of  the  oil  and  the  sugar  of  lead  should  be  ground  together,  then 
the  remainder  of  oil  and  the  rosin  melted  together  be  added,  and  the 
mixture  applied  warm  with  a  wide  brush].  To  produce  plants  of  a  vig- 
orous, healthy,  stocky  growth  is  the  object  aimed  at.  Too  much  light 
and  heat  will  produce  a  useless  spindling  growth ;  too  much  moisture 
and  heat  a  luxuriant  sappy  growth,  readily  succumbing  to  cold,  and 
from  too  much  moisture  and  deficient  light  the  plants  are  apt  to  damp 
off.  It  is  necessary  to  study  the  efiects  of  these  agents  upon  plants  in 
hot-beds  and  cold  frames,  in  order  that  the  truck  farmer  may  apply  them 
in  harmonizing  proportions  towards  the  production  of  a  sturdy  vegeta- 
tion. It  must,  however,  be  constantly  borne  in  mind  that  retardation 
rather  than  accelleration  of  growth  is  the  object  in  view,  and  therefore 
the  glass  should  only  be  used  for  purposes  of  proteotion  from  cold  and 
too  much  rain. 

Plants  should  never  be  allowed  to  crowd  each  other  under  glass  to 
the  injury  of  all.  As  rarely  any  two  kinds  of  vegetables  require  the 
same  management,  different  species  should  not  be  planted  in  the  same 
frame  or  b^. 

Having  secured  a  supply  of  good  plants,  it  is  the  best  policy  of  the 
progressive  farmer  to  transfer  them  to  the  open  ground  as  early  as  the 
season  admits,  bat^  after  being  transplantedi  it  will  hardly  ever  pay  the 
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truck  farmer  operating  on  an  extensive  scale  to  attempt  protecting 
tlicm  from  frosts  subsequently.  He  should,  however,  never  fail  to 
hold  a  sufficiency  of  good  plants  in  reserve  to  supply  any  losses  or  to 
reset  tbe  whole  crop  if  necessary. 

It  is  advisable  that  the  truck  farmer  should  make  a  study  of  the 
plieDom(9na  of  atmospheric  changes,  particularly  at  a  distance  from 
cities,  to  guide  him  in  the  management  of  his  hot-beds  and  in  the  puttiuj; 
out  of  his  plants  judiciously.  The  recent  regulation  of  the  United 
States  Signal  Service  ordering  the  hoisting  of  a  cold-wave  flag  at  the 
station  upon  an  expected  decrease  of  temperature  will  be  of  great  serv- 
ice to  truck  farmers  near  the  cities.  In  this  latitude  upon  the  Atlantic 
coast  a  rapid  fall  of  temperature  may  he  exx>ected  in  winter  and  early 
spring  when,  after  a  warm  rain,  the  weather  clears  with  the  wind  from 
the  northwest.  A  clear  streak  in  the  northwestern  sky  near  the  horizon 
indicates  the  coming  change.  The  fall  of  temperature  under  such  cir- 
cumstances is  sometimes  very  great.  Thus,  after  a  warm  rain  at  1  p.  m., 
April  3, 1879,  the  thermometer  stood  here  (Wilmington  Island)  at  75^, 
but  it  fell  during  the  night  ensuing  36^,  giving  us  a  killing  frost  on  the 
morning  of  the  4th  with  the  mercury  at  39^. 

PAOKINa  AND  MABKETINa. 

If  fruit  and  vegetables,  although  somewhat  inferior  in  quality,  are 
put  up  for  shipment  in  clean,  bright,  and  carefully  constructed  packages, 
presenting  to  the  buyer  an  attractive  appearance,  they  aro  very  apt  to 
command  better  prices  in  the  Northern  markets  than  a  better  quality  in 
less  inviting  packages.  Prime  quality,  then,  together  with  a  bright 
presentation  of  packages  will  be  certain,  under  other  favorable  circum- 
stances, to  secure  the  most  gratifying  returns.  In  proof  of  the  im- 
portance of  neatness  and  quality  I  may  mention  the  fact  that  during 
the  month  of  July,  when  tomatoes  have  long  been  in  season  frt>m  Florida, 
Oeorgia,  and  from  Norfolk,  together  depressing  and  nearly  glutting  the 
markets,  so-called  one-third  bushel  crates  (capacity  in  the  clear  820 
cubic  inches,  dimensions  of  heads  5  by  8,  laths  22  inches)  from  Ghica[ro 
have  sold  in  the  Northern  markets  at  81.25,  while  Norfolk  bushel  crates 
were  quoted  at  from  50  cents  to  $1  per  crate.  The  difference  is  the  more 
striking  when  it  is  remembered  that  Chicago  is  more  than  twice  the 
distance  from  the  places  of  sale  than  Norfolk.  The  better  price  is,  there- 
fore, not  attributable  to  fresher  condition,  but  solely  to  selection  ami 
careful  packing  in  regular  layers,  and  to  the  use  of  bright,  small  puck- 
ages.  The  careful  truck  farmer,  desiring  his  mark  to  be  favorably 
known  in  market  so  as  to  insure  a  sale  of  his  produce  in  preference  to 
tbat  of  his  less  painstaking  competitor,  should  be  careful,  therefore, 
to  put  up  none  of  inferior  quality  or  unsoundness.  The  very  slightest 
speck  is  frequently  an  evidence  of  commencing  decay  or  overripenes^s. 
and  should  condemn  the  fruit  or  vegetable.  A  barely  perceptible  taiui 
to  tbe  packer  at  home  will  probably,  three  or  four  days  later,  bccoiwoan 
odious  blemish  to  the  purchaser.  A  single  ix)tting  vegetable  may  iufcct 
others  and  reduce  or  ruin  the  value  of  the  whole  package- 

If  vegetables  of  second  quality,  referring  to  size  and  not  to  soand- 
ness,  are  supposed  to  be  worth  more  in  m^irket  than  at  home,  then  the 
*' culls"  or  "seconds"  should  by  all  means  be  shipped  in  separate  pack- 
ages. If  packed  together  the  inferior  will  detract  from  the  market 
value  of  the  first  grs^de. 

The  matter  next  in  importance  is  so  to  fill  the  crat^)  or  barrel  that  it 
may  arrive  in  presence  of  the  buyer  as  near  ftdl  as  the  shrinkage  of  tiM 
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special  vegetable  will  admit  of.  It  is  impossible,  for  instance,  so  to  fill 
a  crate  with  beans  as  to  be  full  at  destination.  It  should,  however,  be 
borne  in  mind  by  the  grower  that  the^  buyers  cannot  be  imposed  upon 
readily.  They  are  too  experienced  not  to  see  at  a  glance  what  degree 
of  emptiness  to  attribute  to  natural  shrinkage  and  what  to  careless 
packing.  If  crates  or  barrels  are  filled  in  a  heedless,  neglectful  manner, 
hastily  nailed  up,  and  hurriedly  dispatched,  the  probabilities  are  that 
returns  will  bo  unsatisfactory.  If  vacant  spaces  are  left  between  the 
contents,  they  will  be  filled  by  the  shaking  down  in  transit.  Articles 
not  too  small  to  be  handled  singly  should  be  packed  so  carefully  as  to  be 
subject  to  very  little  settling.  The  only  vegetables  at  present  generally 
grown  for  the  Korthem  markets  which  may  be  dumped  into  the  pack- 
ages and  thoroughly  shaken  down  for  shipment  are  beans,  onions,  peas, 
and. potatoes.  Cucumbers  are  frequently  so  treated,  but  not  with  pro- 
priety. Whatever  the  vegetable,  the  contents  of  the  package  should  so 
bulge  up  beyond  its  level  as  to  require  some  force  to  press  on  the  head 
or  cover.  A  slight  bruising  of  the  upper  layer  is  of  no  importance  when 
the  entire  contents  are  protected  from  abrasion  by  the  close  packing. 
The  pernicious  practice  of  "  deaconing,''  "  topping,"  or  placing  in  the 
upper  layer  articles  of  better  quality,  and  in  the  lower  of  inferior  should 
be  discountenanced  by  the  trade.  It  is  unfortunately  too  much  done, 
while  neither  more  nor  less  than  an  attempt  to  swindle.  If  every  one 
who  ships  a  package  so  filled  would  consider  that  his  mark  becomes  a 
reflection  on  his  honesty,  he  would  shun  the  practice,  eventuating  in 
his  own  benefit,  for  the  mark  would  then  become  known  and  sought  in 
market. 

For  purposes  of  ventilation  the  laths  of  a  crate  should  be  as  far  apart 
as  the  size  and  character  of  the  special  vegetable  will  admit  of  without 
danger  of  its  being  cut  or  indented  by  the  edges  of  the  laths.  Withthe 
same  purpose  in  view  holes  should  be  cut  both  in  the  head  and  sides  ot 
barrels,  and  none  but  clean,  sound,  round-hooped  ones  should  be  used. 
Such  vegetables  only  as  are  sold  by  count,  as  radishes  per  bunch,  for 
instance,  may  be  packed  in  larger  sugar  barrels  or  the  smaller  fiat- 
hooped."  pony  "  barrels.  Orates  should  in  all  cases  be  constructed  with 
a  center  piece  to  secure  stability,  dividing  them  into  two  equal  parts. 
The  dimensions  of  the  head  and  center  pieces  are  8  inches  by  14  inches 
and  the  length  of  the  laths  2  feet.  Unless  their  width  is  suited  to  the 
particular  vegetable  to  be  packed  it  may  become  troublesome  to  arrange 
a  proper  width  of  the  interspaces.  For  tomatoes  and  cucumbers  they 
should  be  fully  2  inches  wide.  If  rectangular  packages  were  put  up  in 
large  piles  on  shipboard  there  could  be  no  access  of  air  to  all.  For  pur- 
poses of  ventilation,  then,  the  comers  of  end  and  center  pieces  are  cut 
off,  giving  them  an  octagonal  shape.  The  corners  should  be  about  half 
an  inch  wider  than  the  laths  in  order  to  admit  air  when  piled.  The  cor- 
ners are  iiot  removed  in  barrel  crates,  the  dimensions  of  these  being  II 
by  20  by  3G  inches.  If  the  crate  is  to  be  shaken  down  two  or  three  laths 
are  loosely  placed  over  the  bulging  contents  and  the  packer,  grasi)ing 
each  end  together  with  the  laths  to  prevent  jolting  out,  lifts  them  alter- 
nately, allowing  each  to  come  to  the  floor  with  a  sudden  thump,  and 
this  process  is  repealed  until  the  contents  are  thoroughly  settled.  The 
Xiackages  should  be  plainly  and  neatly  marked  on  each  end,  all  old 
brands  on  seconc^-hand*  barrels  having  been  completely  removed  with 
the  scraper.  Sappy  pine  makes  a  lighter  crate  than  heart  wood ;  but 
when  made  of  unseasoned  lumber  the  bundles  should  be  opened  and  the 
laths  aired  and  dried  to  prevent  the  highly  objectionable  molding  which 
otherwise  ensues. 
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After  hayiDg  sacceeded  in  prodncing  a  good  crop  it  is  as  important  to 
market  it  with  judgment.  An  article  may  command  a  mnch  better  price 
at  one  place  than  at  another.  This  difference  even  applies  to  varieties 
of  the  same  Tegetable.  It  is  therefore  advisable  to  learn  the  pecaiiari- 
ties  of  each  market.  While  the  red  variety  of  the  sweet  potato  some- 
times brings  a  fair  price  in  Boston  it  will  hardly  pay  to  ship  any  other 
variety  than  the  yellow  Delaware,  or  Nansemond,  to  New  Tork.  There 
is  little  difference  between  the  two  in  Boston,  while  in  New  Tork  tbe 
white  onion  sells  better  tiian  the  red.  While  of  aU  the  Eastern  markets 
New  Tork,  not  only  in  consequence  of  its  own  large  population  and  of 
that  of  adjacent  important  cities,  but  also  in  consequence  of  its  being  a 
center  of  more  general  distribution  into  the  interior,  will  alwaysreoeive 
the  bulk  of  the  truck  crops,  shipments  to  other  markets  often  bring  bet- 
ter returns.  Thus  Boston  and  Badtimore  are  better  markets  for  choice 
tomatoes  than  New  Tork  or  Philadelphia;  Boston  better  for  melons 
than  any  other,  while  Baltimore  is  the  poorest  for  either  cauliflower  or 
watermelons. 

Nearly  all  the  truck  grown  along  the  Atlantic  coast  convenient  to 
I)orts  having  adequate  steamship  communications  with  the  North  is 
marketed  by  sea  in  the  Eastern  cities,  Baltimore,  Philadelphia^  New 
York,  and  Boston ;  a  small  portion  of  the  Norfolk  crop  only  going  to 
Providence  by  sea,  to  Washington  by  the  Potomac  Biver,  and  to  the  in- 
terior by  the  Gheasapeake  and  Ohio  BaUroad. 

As  points  of  production  become  more  distant  from  the  ports,  con- 
signments are  divided,  a  portion  coming  to  them  &om  Florida  and  the 
counties  of  Clinch,  Lowndes,  Brooks,  and  Thomas,  in  Georgia,  on  the 
line  of  the  Savannah,  Florida  and  Western  Eailroad  to  be  forwarded 
eastward,  while  the  other  part,  together  with  the  productions  of  the 
southwestern  counties,  is  sent  westward  by  the  various  diverging  rail- 
roads. A  part  of  the  Florida  crop  goes  by  sea  from  Jacksonville  to 
New  Tork,  the  only  steamship  connection  direct.  The  Mobile  truck 
farmers  are  confin^  to  the  Western  markets,  principally  of  Nashville, 
Louisville,  Indianapolis,  Saint  Louis,  Cincinnati,  and  Chicago,  where 
their  shipments  come,  very  much  to  their  detriment  and  to  the  futore 
prospects  of  Mobile  truck  farming,  into  competition  with  the  earlier 
Florida  crops.  A  verysmall  part  is  there  shipped  by  river  boats  to 
supply  local  interior  trade.  This  interior  domestic  trade,  as  in  Georgia 
and  South  Carolina  with  cabbage  and  melons,  is  generally  limited  to  a 
few  articles. 

Norfolk  enjoys  the  best  transportation  facilities : 

(1)  The  Old  Dominion  Steamship  Company  dispatches  a  steamer 
daily  to  New  York,  Fridays  excepted,  making  the  run  In  from  twenty- 
two  to  twenty-eight  hours,  and  it  occurs  perhaps  half  a  dozen  times  in 
tl)<5  season  that  two  steamers  depart  the  same  day,  even  then  leaving 
freight  on  the  wharves. 

(2)  The  Boston  Line,  tri-weekly  to  Boston. 

(3)  The  Clyde  Line,  tri-weekly  to  Philadelphia. 

(4)  The  Baltimore  Steam  Packet  Company,  daily  to  Baltimore. 

(5)  The  Potomac  Steamboat  Company  and  the  People's  Line,  tri- 
weekly to  Washington. 

(G)  The  Providence  Line. 

(7)  New  York,  Philadelphia  and  Norfolk  Bailroad. « 

(8)  Chesapeake  and  Ohio  Eailroad  to  the  West. 

At  Charleston  the  steamships  of  the  Baltimore  Line  wore  withdrawn 
during  the  season  of  1884-^85. 
At  presetit  thC'Clyde  Line  has  one  ship,  and  the  Adger  Line  two  steam* 
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era.  making  between  them  departures  weekly  for  New  York  and  weekly 
to  Philadelphia  by  the  Clyde  Philadelphia  Line.  A  new  line  to  Balti- 
more is,  however,  contemplated. 

Although  larger  acreages  are  planted,  in  truck  in  the  vicinity  of 
Charleston  than  in  that  of  Savan^ah,  the  latter  has  the  advantage  in 
transportation  facilities. 

(1)  The  Ocean  Steamship  Company  has  a  tri-weekly  service  to  New 
York  with  the  finest  steamships  of  the  Atlantic  coast,  and  under  the 
management  of  the  able  agent,  General  G.  M.  Sorrel,  the  manner  of 
handling  and  caring  for  produce  has  improved. 

(2)  The  Boston  and  Savannah  Steamship  Company,  a  weekly,  with 
line  ships  like  former. 

(3)  The  Ocean  Steamship  Company,  a  weekly  to  Philadelphia. 

(4)  The  Merchants  and  Minors'  Transportation  Comi)any,  also  a  bi- 
weekly service  to  Baltimore. 

The  two  Charleston  and  New  York  lines  with  three  steamers  between 
them  have  a  bi-weekly  service  to  New  York,  and  the  Clyde  Philadel- 
phia Line  dispatches  one  steamer  weekly. 

SEED. 

The  quality  of  seed  is  of  more  importance  in  market  gardening  and 
truck  farming  than  in  any  other  branch  of  agriculture.  Should  they 
fail  to  germinate,  a  loss  of  a  couple  of  weeks  might  be  fatal  to  the  pros- 
pects of  the  entire  crop,  the  produce  being  comparatively  worthless  un- 
less placed  upon  the  market  at  the  proper  time.  No  such  dangerous 
casualty  applies  to  grain  or  cotton  planting.  Again,  if  the  seed  do  not 
prove  true  to  variety,  the  same  contingency  obtains  for  an  unpopular 
variety  will  meet  with  very  poor  sale.  Hence  the  importance  of  the 
truck  farmer's  procuring  his  seeds  from  the  most  reliable  sources.  Poor 
ones  are  dear  at  any  price  I  He  can  better  afford  to  pay  treble  the 
price  for  those  which  from  experience  he  knows  to  be  good,  than  to  ex- 
periment with  cheaper,  for  half  the  success  of  his  crop  will  depend 
upon  the  seed  he  uses.  In  my  experience  I  have  found  a  considerable 
difiference  in  the  trustworthiness  of  some  of  the  most  extensive  seed  deal- 
ers. It  is  the  best  policy  for  the  truck  farmer  to  save  his  own  seed, 
when  possible,  but  our  Southern  climate  is  not  favorable  to  the  quality 
of  some  home-grown  seed.  Thus  cabbages,  cauliflowers,  beets,  carrots, 
turnips,  &c.,  apd  a  few  others,  natives  of  cold  climates,  would,  even 
the  first  season,  be  inferior  when  produced  from  Southern  seed ;  but 
there  is  no  reason  why  the  Southerner  should  not  use  his  own  seed  of 
cucumbers,  egg-plants,  onions,  melons,  squashes,  peppers,  and  tomatoes, 
being  plants  indigenous  to  soathem  climates. 

If  there  be  the  slightest  doubt  in  refereiice  to  the  freshness  of  seed 
the  safest  course  is  to  make  a  preliminary  test  of  their  vitality.  Dr. 
Noble,  of  theTharandt  Seed  Central  Experiment  Station,  Germany,  has 
devised  an  apparatus  of  porous  earthenware  for  this  purpose ;  and  there 
are  several  others  in  use  in  the  United  States.  To  test  seed,  I  place  a 
sample,  wrapped  in  moist  cloth  or  blotting-paper,  in  the  bottom  of  a 
small  empty  flower-pot,  which  is  plunged  in  the  soil  of  a  larger  one ;  a 
third,  full  of  moist  soil,  of  the  size  of  the  first  is  set  in  that  upon  the  par- 
cel, thus  surrounding  it  with  moisture.  The  sample  can  be  readily  ex- 
amined and  the  percentage  of  sound  seed  easily  ascertained. 

There  is  considerable  d^erence  of  opinion  among  .experimenters  in 
regsuxl  to  the  duration  of  vitality  in  agricultural  seeds.  It  depends 
probably  upon  different  climatic  influences. 
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Bolow  is  a  table  sbowinfj  the  earlier  experiments  of  Cobbett,  in  Ed*;- 
lanil,  and  the  later  ones  of  Vilmoriu,  in  France. 
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It  will  be  seen  tbat,  with  the  exception  of  the  beet  and  the  cucorbita- 
coa3,  the  French  table  ascribes  a  longer  vitality  to  nearly  all  the  va- 
rieties. Sontheni  vepretable  growers  will  bear  in  mind  that  our  warmer 
climate,  and  particularly  the  moist  air  on  the  coast,  might  affect  lon- 
gevity of  these  seeds  differently.  Beans,  peas,  and  onion  seed  cannot  be 
relied  on  after  the  first  year.  Cabbage  and  turnip,  if  carefully  preserved^ 
may  be  used  the  second,  and  those  of  the  cacurbitacese  up  to  the  fourth. 
Experience  teaches  us  that  fresh  seeds  of  cucumber  and  the  other  plants 
of  that  family  are  apt  to  run  more  to  vine,  while  those  a  year  or  two  old 
will  be  productive.    As  a  rule,  however,  it  is  safest  to  procure  fresh  seed. 

Old  seeds,  being  endowed  with  weaker  vitality,  are  used  by  florists  to 
produce  double-flowering  plants.  For  this  reason  fresh  tomato  a&fd 
should  only  be  used,  because  the  double  flowers  form  ill-shapen,  knobby 
fruit,  while  the  single  flowers  bear  the  desirable  round  fruit. 

The  degree  of  heat  necessary  to  start  vital  action  varies  in  different 
species,  which  is  important  in  germinating  seed  under  glass.  Seeds  of 
plants  indigenous  to  warm  climates  will  require  a  higher  degree  than 
those  of  a  colder  one.  The  most  favorable  temperature  of  the  soil  for 
the  germination  of  seeds  of  planta  from  cold  climates  is  from  5(P  to 
550,  those  of  green-house  plants  from  C0<^  to  65^,  and  those  from  the 
torrid  zone  from  70^  to  8O0.  Of  all  the  seed  sown  by  the  truck  farmer 
those  of  the  onion  will  germinate  at  the  lowest  temperature,  only  a 
few  degrees  above  freezing  being  sufficient,  and  they  may  therefore  be 
sown  in  winter  in  the  open  ground..  Those  of  the  melon  and  egg-plant 
require  the  highest  degree  of  heat. 

No  safe  rule  as  to  depth  of  sowing  seed  can  be  established,  as  both 
the  soil  and  the  weather  must  be  considered.  During  the  period  of 
gorniiurttion  the  latter  may  change  from  one  extreme  to  the  other.  If 
moderately  moist  weather  could  be  assured,  the  rule  might  bo  depended 
ui)ou  to  cover  them  to  the  depth  of  their  own  thickness.  Ordinarily 
thi.s  would  be  much  too  shallow.  In  a  light,  sandy  soil  they  should  be 
placed  deeper  than  in  (v  tenacious  or  loamy  one.  If  seed  ubsorb  more 
moisture  than  they  can  decompose  they  rot ;  therefore  wet  ground  makes 
an  improper  seed  bed.  On  sandy  soil,  after  a  rain  following  a  severe 
drought  merely  moistening  the  surface,  they  should  not  be  sown,  for  li 
no  further  rain  ensues  they  may  perish  after  having  germinated,  the 
young  root  not  finding  enough  moisture  for  its  support. 

With  the  exception  of  those  of  radishes  for  a  crop,  no  soed  of  the 
truck  farmer  should  be  sown  broadcast.  Drill-sowing,  either  by  haw! 
or  machine,  is  muc;\i  to  \je^  \>t^iett^(5i^  ^i  t\i<a  seed  may  be  deposited  more 
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regularly  at  uniform  depth,  and  the  young  plants  may  be  more  conven- 
iently thinned,  weeded,  and  worked,  if  neceBsary ;  besides  the  opera- 
tion may  bo  performed  during  the  prevalence  of  a  wind  with  the  ma- 
chine. 

PBOFITS. 

Truck  farming  is  perhaps  more  than  any  other  branch  of  husbandly 
subject  to  those  vicissitudes  and  casualties  which  cannot  be  guarded 
against  by  any  human  care,  foresight,  or  knowledge.  It  is  carried  on 
over  such  an  extensive  area  at  present,  the  dilferentacreagos  of  its  crops 
have  been  so  enlarged,  vastly  augmenting  the  production  of  recent  years, 
while  the  number  and  tlie  demand  of  the  markets  have  been  proportion- 
ately very  slightly  increased,  that  the  profits  during  the  last  two  seasons 
have  been  consideraly  reduced.  The  most  unfavorable  contiugencies 
seem  to  have  combined  during  this  period  to  depress  the  industry. 
These  influences,  however,  have  nearly  all  been  of  temporary  character 
and,  with  the  returning  smiles  of  fortune,  it  will  again  revive.  Under 
ordinary  circumstances  thoroughly  competent  truck  farmers,  favorably 
located  and  otherwise  fully  equipped  with  the  essential  elements  of  suc- 
cess, will  render  it,  even  under  the  existing  drawbacks,  one  of  the  most 
lucrative  branches  of  agriculture.  But  when  they  fail  their  losses 
are  proportionately  heavy.  If  one  or  more  of  his  crops  be  killed  by 
frost,  it  being  too  late  to  replant,  the  entire  expenditure  of  money 
and  attention  is  a  total  loss;  thus  one  of  the  most  extensive  farmers 
lost  his  bean  crop,  involving  a  loss  of  $1,200  in  expenditure.  Not  so 
with  the  local  Northern  market  gardener,  who,  even  if  he  should  be  alit- 
tle  late,  has  the  entire  season  before  him.  Before  truck  farming  had  ex- 
tended to  Florida  the  bulk  of  the  diflerent  crops  from  the  vicinity  of 
Savannah  and  Charleston  would  be  marketed  before  the  same  articles 
could  come  into  competition  with  them  from  Norfolk.  Under  a  bare 
market,  jirices  would  occasionally  rule  very  high  for  a  favorite  vegeta- 
ble. Thus  a  couple  of  crates  of  tomatoes  sold  ten  years  ago,  on  7th  June, 
in  Baltimore,  at  $10  each,  and  larger  shipments  frequently  brought  $8 
and  $  10  per  crate.  At  present  Florida  could  keep  the  markets  supplied 
from  January  to  August,  when  those  of  Northern  home  production  ma- 
ture. Her  shipments,  together  with  the  flue  quality  of  canned  goods, 
Lave  aflfected  the  price  to  such  a  degree  that,  at  the  same  season,  the 
value  of  Savannah-grown  tomatoes  hardly  ever  reaches  $4  per  crate,  $3 
being  considered  a  fair  price.  These  influences  aflect  the  prospect  at 
iNorfblk  so  seriously  that  the  acreage  in  toqiatoes  will  be  considerably 
reduced  the  coming  season.  Competition  of  California  cabbages  with 
those  of  Gulf  production  in  the  Northwestern  markets  has,  in  the  Last 
two  years,  had  the  same  effect  upon  the  cabbage  crop  at  Mobile. 

The  point  where  the  industry  may  be  pursued  with  the  greatest  profit 
seems  to  have  receded  with  its  growth.  Although  Florida  produced 
comes  partially  into  competition  with  that  from  Bermuda  in  the  eaily 
markets,  and  is  subject  to  loss  and  damage  commensurate  with  the  greater 
distance  of  transportation,  if  current  reports  are  to  be*  credited,  her 
truck  crops  command  the  most  money;  yet  1  hg-ve  heard  Northern  coni- 
mission  men  say  they  were  disinclined  to  handle  some  of  the  varieties  of 
vegetables  shipped  from  Florida  in  consequence  of  their  too  frequently 
objectionable  condition.  The  cost  of  a  thoroughly  prepared  truck  crop 
about  2  miles  from  a  city,  estimated  up  to  the  time  of  harvest,  including 
all  the  varieties  usually  grown  (except  asparagus,  which  is  more  ex- 
pensive and  more  *  remunerative)  averages  about  $125  per  acre,  and, 
during  a  favorable  season,  a  good  truck  farmer  ought  to  net,  clear  of  all 
expenses,  $100  per  acre  for  the  total  area  under  cultivation. 
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Whatever  may  have  been  the  discoaraging  efTects  of  the  last  two 
seasons  of  failure,  the  successes  of  the  preening  years  have  created  sach 
a  demand  for  favorable  locations  in  the  vicinity  of  the  coast  cities  as  to 
enhance  the  value  of  land  very  materially ;  thus  such  land  in  the  neigh- 
borhood of  Savannah  has  increased  within  the  last  fourteen  years  150 
per  cent,  in  value. 

As  an  evidence  of  the  effect  of  season  upon  the  success  of  truck  fanu- 
iog  I  may  here  mention  that,  while  for  the  last  two  wet  years  it  hardl}' 
paid  the  labor  to  pick  egg-plants,  a  farmer  near  Savannah  netted  iu 
Kew  York  $600,  in  1882,  from  the  crop  of  1 J  acres. 

CAUSES    OP    FAILURE    AND    IMPEDIMENTS    TO   GENERAL   SUCCESS. 

In  no  profession,  industry,  or  calling  is  success  so  often  dependent 
upon  contingencies  entirely  beyond  the  control  of  its  votaries  as  ia 
agriculture,  and,  in  consequence  of  the  perishable  nature  of  its  produce, 
this  applies  with  greatest  force  to  truck  farming,  because  they  have  to 
be  marketed  at  a  distance  from  the  place  of  growth.  This  necessity 
involves  all  the  vicissitudes  and  dangers  incident  to  delay  and  trans- 
portation. The  very  unfavorable  seasons  of  the  two  past  years  were 
the  only  providential  causes,  and  against  the  changes  and  injuries  of 
the  weather  the  competent  farmer  can  only  pit  a  determination  to  reap 
a  profit  when  next  he  may  be  blessed  with  a  fairer  season.  Unfavora- 
ble weather  may  not  only  very  materially  diminish  the  total  yield,  but, 
more  disastrous  still  to  the  prosi>ects  of  the  truck  farmer,  it  may  endow 
his  produce  with  a  nature  so  unstable  as  entirely  to  destroy  its  carrying 
capacity.  This  is  exactly  what  occurred  during  the  last  two  crop  years. 
The  very  wet  weather  prevailing  nearly  over  the  entire  South  during 
the  growth  and  maturity  of  the  vegetables,  so  filled  them  with  super- 
abundant moisture  as  to  impart  to  them  a  tendency  to  decay,  and  most 
of  such  shipments  arrived  in  bad  order. 

Other  circumstances  being  favorable,  so  long  as  stock,  generally,  of 
good  quality  is  placed  upon  the  l^orthern  markets  sales  are  apt  to  be 
satisfactory,  but  as  soon  as  inferior  stuff  is  thrown  upon  them,  prices 
suddenly  fall  on  all  alike,  hardly  ever  to  revive  during  the  entlro  sea- 
son. The  disastrous  effects  of  these  so  to  say  water-logged  and  readily 
decaying  shipments  upon  the  market  may  then  be  readily  appreciated. 

In  enumerating  the  causes  of  failure  I  am  confining  myself  strictly  to 
truck  farming  as  an  industry.  While  believing  that  a  few  favorably 
located  cotton  planters,  possessing  the  necessary  degree  of  experience, 
judgment,  and  carefulness,  might  have  made  money  with  certain  vege- 
tables during  a  favorable  season,  I  only  allude  here  to  their  failures  in 
experimental  truck  farming  by  stating  that  the  general  quality  of  their 
shipments,  infen'or  in  every  respect,  was  one  of  the  chief  causes  of  the 
common  result.  Good  quality  being  essential  to  success,  no  satisfac- 
tory returns  could  reasonably  have  been  expected  from  a  crop  of  Irish 
potatoes  manured  with  200  pounds  guano  per  acre,  for  instance,  and 
probably  on  poor  land  at  that.  The  farmer  gathered  of  all  sizes  and 
qualities  50  barrels  from  7  acres,  or  7.1  barrels  per  acre,  while  with  ade- 
quate manuring  from  GO  to  100  barrels  is  the  satisfactory  yield  per  acre 
of  merchantable  stock.  In  another  case  a  farmer  reported  that  he  had 
shipped  30  crates  of  green  apples  ^^  because  his  hogs  wouldn't  eat  them.^ 

Failure  was  then  only  attributable  to  overproduction  as  apphed  to 
superabundance  of  stock  of  inferior  quaUty. 

Among  all  the  difficulties  and  drawbacks  appertaining  to  truck  farm- 
ing, perhaps  the  one  which  most  frequently  has  been  considered  to  bear 
with  greatest  weight  upon  the  industry  is  the  unreliability  and  dishon- 
esty of  commission  men.   ^\\5QL\H\\aX  ^^^ceo  of  justice  the  charge  is 
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made  it  is  diffloalt  to  say.  Heavy  and  manifold  losses  have  no  doubt 
occurred  through  the  rascality  of  commission  firms.  It  being  impos- 
sible to  restrain  or  supervise  their  operations  villainy  has  a  fiur  field. 

Truckers  should  beware  of  those  who  send  out  circulars  of  current 
prices  above  the  market  rates.  They  report  a  small  sale  or  two  at  a 
rate  higher  than  actually  received,  and  then  make  the  shortage  good  as 
soon  as  they  have  gained  the  confidence  of  the  shipper  by  reporting 
sales  at  a  lower  figare  than  the  produce  actually  sold  for.  I  have  even 
known  otherwise  reputable  houses  to  resort  to  this  sharp  practice  to 
secnre  shipments.  The  business  standing  and  credit  of  a  particular  firm 
is  ascertainable  through  a  mercantile  agency,  but  such  an  agency  fails  to 
i mpart  the  desired  information  to  the  vegetable  shipper.  It  would,  how- 
ever, be  rank  iigustice  to  make  a  sweeping  charge  of  swindling  against 
the  entire  class  of  produce  commission  agents.  While  it  doabtless  con- 
tains its  proportion  of  sharpers  there  are  numerous  responsible  firms  in 
every  market  who  aim  to  build  up  an  increasing  business  and  a  sound 
reputation  by  honesty  and  £Eiir  dealing  with  their  shippers,  and  who 
frown  upon  the  disreputable  members  of  their  own  calling.  These 
reliable  firms  shonld  be  sapported,  not  only  by  exclusive  consignments, 
l>at  by  the  good  will  and  frequent*  recommendations  of  their  friends 
at  the  South. 

It  is  noticeable,  too,  tliat  specific  charges  of  having  been  swindled 
occur  most  frequently  in  unfavorable  seasons,  when  goods  of  inferior 
quality  are  forwarded — a  coincidence  which  suggests  that  the  charges 
are  probably  unwarranted.  No  buyer  in  any  Northern  market  is  so 
charitably  disposed  towards  the  seller  as  to  pay  a  good  round  price  for 
an  article  fit  neither  for  the  food  of  man  nor  beast. 

These  aecasations  do  not  usually  emanate  from  experienced  and  prac- 
tical truck  farmers,  bat  from  men  carrying  on  the  business  either  as  a 
hobby  or  as  a  secondary  matter,  who  have  others  to  superintend  it  even 
less  experienced  than  themselves. 

Another  drawback  consists  in  the  many  difficulties  of  transportation. 
jSince  1858,  when  shipments  of  melons  had  to  be  intrusted  to  t]ie  custody 
of  the  captains  and  pursers  of  the  steamships  to  secure  their  protection 
against  stealage,  for  which,  together  with  attending  to  their  sale  in  New 
York,  they  received  50  per  cent,  commission,  great  improvements  have 
been  made  in  transportation.  Only  a  few  years  ago  the  losses  on  mel- 
ons by  robbery  was  very  considerable.  The  interests  of  the  growers  and 
the  conveyors  to  market  seeming  identical,  it  is  probable  that  in  the  near 
lutnre  the  varions  transportation  companies  may  see  the  wisdom  of  en- 
couraging an  industry  which  helps  to  support  them.  It  is  principally 
the  melon  industry,  as  a  branch  of  truck  forming,  which  has  to  complain 
BOt  so  much  against  the  quality  as  against  the  freight  rates  of  transport 
tation.  The  former  has  much  improved  within  the  last  few  years.  At 
first  common  box-cars  were  used,  and  where  the  melons  were  piled  loose 
salt  would  sometimes  be  1<^  upon  the  fioors.  Now  well  ventilated,  safe, 
and  clean  fruit  cars  have  been  constructed  in  sufficient  numbers  ex- 
pressly to  move  the  enormously  increased  melon  crop.  But  the  melon 
growers  on  the  line  of  railroads  complain  that  unless  the  present  rates 
of  freight  to  the  West  be  reduced  they  will  be  compelled  to  abandon  the 
industry.  Truck  farmers  protest  against  all  adverse  discrimination  in 
the  matter  of  freight  rates.  The  average  intelligence  of  the  Alabama 
growers  at  Mobile  is  unable  to  understand  with  whatdegree  of  fairness 
their  38,363  barrels  of  potatoes  are  made  to  pay  nearly  double  the  freight 
from  Mobile  to  the  West  that  the  Western  farmer  would  have  to  pay 
from  the  West  to  Mobile  for  the  same  number  of  barrels. 
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The  steamship  companies  at  Savamiah  have  eatablished  two  diAerait 
rates  of  freight  Those  shippers  who  sign  oontnets  with  the  oompaaien 
not  to  soe  for  damage  to  prodacey  nnless  dne  to  cnlpahle  and  provcQ 
negligence,  are  fkvoied  with  a  lower  rate,  as  below : 
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The  freight  on  a  barrel  of  potatoes  from  New  York  to  SaTannah,  how- 
ever, is  only  30  cents,  so  that  the  farored  shippers  are  charged  20  oenti 
more  on  each  barrel  of  potatoes  &t>m  Savannah  to  New  YaA,  fto^  thia 
the  Northern  farmer  pays  for  the  same  transportation  back.  The  aggre- 
gatenomber  of  barrels  (51,005)  paid,  therefore,  $10,213  more  than  thename 
nomber  wonld  have  to  pay  fit>m  the  North  to  Savannah.  This  discnm- 
ination  may  well  be  considered  a  drawback  to  tmck  farming. 

The  industry  demands  most  excellent  judgment  and  foresight,  and  it 
is  an  error  to  suppose  that  any  one  competent  to  till  the  soil  can  jump 
into  truck  farming  and  make  a  success  of  tbe  venture.  I  have  in  mind 
three  men.  A,  B,  and  C,  who  operated  nearly  in  sight  of  each  other's 
farms.  A  commenced  a  few  years  ago,  about  the  same  time  as  B,  witk 
a  borrowed  capital  of  $1,000,  on  rented  land  ai^oining  that  owned  by 
the  latter.  A  and  two  brothers  now  possess  in  fee-simple,  besides  other 
property,  275  acres  of  this  land,  the  beet  for  truck  fiirming  in  Chatham 
Connty,  a  part  of  which  they  rent  out  at  $25  per  acre  pea*  annum,  and 
10  acres  of  which,  with  a  river  frt)ntage,  they  lately  sold  for  $8,000.  B, 
in  consequence  of  non-success,  has  sold  his  place  to  0,  the  most  com- 
petent of  the  three,  who  had  until  recently  been  managing  a  larger 
place  on  shares.  At  another  center  of  truck  farming  one  man,  a  hatuii- 
craftsman,  commenced  truck  fimning  with  a  single  very  in&ricv  draft- 
animal,  a  steer.  He  now  owns  and  supervises  five  farms,  having  bought 
ont  others  not  so  successful  as  himself,  one  of  them  also  having  been  a 
truck  £akrmer. 

AHOUNT  OF  TRUCK  SHIPPED. 

It  has  been  impossible  to  procure  correct  and  complete  statistics  of 
the  amount  of  truck  shipped  during  the  last  two  crop  seasons.  Belov 
will  be  found  partial  statistics  from  only  a  few  points  of  shipment  Thi^ 
tables  do  not  include  any  shipments  firom  Wilmington  or  New  Berne, 
^.  C,  fix>m  poiuts  on  the  coast  to  Charleston,  from  Fort  Boyal,  8.  C,  or 
from  Jacksonville  by  sea  direct  They  are  also  exclusive  of  a  part  d 
the  Florida  consignments  by  land,  and  those  from  South  and  Soath- 
west  Georgia,  from  New  Orleans,  and  ivom  Galveston. 

OHABLSSTON. 

The  following  table  exhibits  the  shipments  of  strawberries,  vegeta- 
bles, and  melons  by  rail  and  by  steamer  during  the  past  tiiree  years: 
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.  The  following  is  an  efltimate  of  the  valae  of  the  firoit  and  vegetable 
crops  of  Chariei}tou  duriug  the  past  year: 
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The  strawberry  crop  came  so  late  into  market  in  consequence  of  tlic 
frequent  severe  spring  frosts,  that  Charleston  berries  were  crowded  out 
by  arrivals  fix>m  Norfolk,  leaving  tbouHsuds  of  quarts  to  rot  unpicked 
in  the  flehls,  otherwise  it  was  estimated  the  shipments  would  have 
leaohed  1,200,000  quarts. 
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ABPAilAOUS. 


rbe  supply  of  this  early  and  delicate  vegetable  has  never  been  sulli 
cieiit  to  reduce  the  market  value  l>elow  a  good  paying  price,  and  wer^  ii 
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f  !  far  gerwal  drawbafCksitwoaldbecalUfmied  inA  Mogeextwiaiirir. 
f  <;  crop  jieldJi  do  return  under  four  yean  fimn  tbe  seed,  and  eim  ihn 
-:t  'Old  be  Terr  sparingly  cat  for  a  year  or  two.  It  reqidres  beaTv  nuc:**^ 
n.;;  to  pTppare  a  good  planting,  and,  as  it  lasts  without  ren«*«rsii  tmr^t\ 
or  more  years,  its  coltiFation  should  be  carefnllj  andertnk«-fi  lit* 
[slants  being  more  costly,  as  generally  procored*  the  piv[«araiii»n  » 
more  expensive  than  that  of  any  other  crop.  It  comes  iu  ^u  t-a&Hr  in 
the  spring  that  previous  to  mauxrity  the  field  requires  no  colii^Vtioo 
f«»r  the  purpose  of  subduing  weeds,  the  consequence  bein;?  that  during 
the  busiest  season  of  gathering  other  crops  for  market  this  one  is 
neglected,  unless,  as  done  by  lai^  growers,  a  special  manager  is  ap- 
pointed to  look  alter  it.  I  have  known  more  than  one  farmer  have  to 
plow  up  his  asparagus  in  consequence  of  this  culpable  neglect.  To 
save  the  expense  of  plants,  therefore,  for  economic  as  well  as  for  obvious 
horticultural  reasons,  the  Southern  planter  should  himself  raise  ill  be 
needs  from  the  seed«  The  usual  price  of  seed  is  about  50  cents  per 
pound,  and  as  there  are  about  14,000  seeds  in  each  pound,  he  should  be 
able  at  least  to  secure  10,500  frtther,  sounder,  and  better  plants  for  3 
acres  than  he  can  procure  from  a  distance  for  aliout  ^21  at  the  usual 
lowest  rate  of  Korthem  nurseries  of  from  $4  to  8d  per  1,000. 

Asparagus  being  a  discious  plant  (bearing  pistillate  and  staminste 
flowers  on  separate  roots)  it  is  doubtful  whether  it  has  the  numerou 
varieties  offered  by  Uie  seed  trade.  Certain  it  is,  however,  under  what- 
ever  name  the  seeds  may  be  advertised,  if  properiy  mannred,  planted, 
and  subsequently  cultivated  and  cared  for,  the  income  from  the  crop 
will  be  alike  satis&ctory  to  the  grower. 

The  roots  of  asparagus  cannot  be  injured  in  the  ground  by  cold,  and 
as  the  seed  germinates  at  a  low  temperature,  they  may  be  sown  from 
Decemb^  1  to  March,  in  drills  1^  to  2  feet  apart,  and — if  superior  plants 
are  desired — so  thinly  that  they  may  stand  about  3  inches  apart  in  iht 
rows.  At  this  distance  one-fourth  acre  of  seed-beds  will  supply  plsots 
enough  for  from  5  to  7  acres.  Fair  plants,  however,  may  bo  grown  on 
the  same  area,  standing  nearer,  for  12  acres. 

One  of  the  chief  daims  of  asparagus  to  popular  favor  is  its  earlineBB. 
It  should,  therefore,  be  planted  on  deep,  dry,  warm  soil  to  have  it  earlj, 
and  because  such  a  one  suits  its  growth  best.  When  located  near  its 
natural  habitat,  the  sea-coast,  it  grows  most  satisfactorily.  The  more 
manure  and  the  more  careful  the  cultivation  the  better  the  '*  grass,^  as 
the  shoots  are  designated  in  market.  The  rows  in  field  calture  sbnnlil 
bo  5  feet  apart,  the  plants  standing  at  least  2^  feet  apart,  rcqairiu; 
3,484  plants  per  acre. 

The  deeper  the  plaints  can  be  placed,  due  regard  being  had  to  the 
requisite  of  early  growth,  the  less  risk  will  there  be  of  the  crowns  bciDf 
injured  by  the  knives  in  the  hands  of  careless  cutters,  4  to  6  inches  being 
the  usual  depth.  If  the  crop  has  been  properly  planted,  and  is  as  fI^ 
Tjnently  cultivated  and  hoed  as  required  to  subdue  grass  and  weeds,  tiie 
i  iixuriant  growth  will  meet  across  the  rows  and  shade  theground  thethird 
Ncason.  ^paragus  produces  seed  the  second  year.  As  soon  as  the  stalks 
t'ommence  to  die  in  the  fall  they  should  be  cut  down  and  burnt  to  pre 
\  ent,  as  far  as  possible,  the  growth  of  volunteer  seedlings. 

As  a  special  fertilizer  salt  may  be  annually  used  as  a  top-drcssinfri" 
sufficient  quantity  partiaUy  to  prevent  the  growth  of  weed**,  say,  800 
[lonnds  to  the  acre. 

Only  the  tender  part  of  the  shoots  made  green  by  exposure  to  light » 
eaten,  yet  fashion  and  the  trade  demand  that  a  part  be  white  and  toa(L 
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When  tliey  are  from  4  to  6  inches  above  gronnd  they  shoold  be  cat  by 
poAsing  the  edge  of  the  knife  drawn  along  the  shoot  and  severing  fur 
niough  below  the  surface  to  make  the  bnnches  after  trimming  8  inches 
liMtg.  A  plantation  in  fall  bearing  may  be  cut  daily,  bat  not  longer  thau 
«tlioutfoarweeksforfearof  weakening  the  plants.  Thebanches  sliould  be 
«(>iiipactly  made  of  assorted  ^< grass,"  (with  the  help  of  an  asparagus 
biiucher),  4  inches  in  diameter,  8  inches  long,  squarely  trimmed,  wei^ii- 
ii'»^  2^  pounds  each,  and  tied  firmly  with  bast  or  raffia  near  the  crown.s 
ntul  again  near  the  bases.  Uniformity  of  packages  is  desirable,  but  as 
it  is  sold  by  the  bunch,  it  may  be  put  up  in  other  than  the  usual  buhhcl 
crute.  The  bunches  should  all  be  placed  upright,  and  if  in  more  than 
one  layer,  the  buds  of  tiie  lower  should  be  protected  by  some  soft  in- 
tervening  material  like  moss. 

The  first  arriving  in  New  York  sells  for  about  $12  per  dozen,  but  soon 
drops  to  $9,  to  $6,  and  lower. 

The  original  cost  of  a  planting  with  home-grown  plants  is  $100  per 
acre. 

To  save  seed  the  stalks  should  be  cut  when  the  former  are  scarlet  and 
ripe,  to  be  stripped  by  hand  or  threshed  off  on  a  cloth  or  floor,  then 
pounded  in  a  wooden  mortar  with  a  wooden  pestle  to  break  the  outer 
shells.  The  seeds  are  then  frequently  washed  to  float  away  the  chaft', 
dried  in  the  sun  and  air  and  stored.  Asparagus  is  subject  to  injury 
from  the  following  insects :  ^1)  The  Asparagus  Beetle  ( Oriooeris  a8paragi)j 

Sthe  Zebra  Oaterpillar  {Mameaira  picta)j  and  (3)  the  Smeared  Dagger 
^  enmycta  oblinita).  The  former  has  been  very  destructive  at  the  North, 
particularly  on  Long  Island.  It  has  not  yet  reached  Georgia,  nor  are 
the  other  two  insects  very  injurious. 

Thb  Bean— bush  ob  snap  {Phaseolui  vulgari$). 

The  bean,  a  tender  annual,  a  native  of  India,  can  be  grown  to  matu- 
rity in  so  short  a  time  from  tne  sowing  of  the  seed,  six  weeks,  and  it  is 
so  generally  popular  at  the  North  that  in  the  neighborhood  of  the 
cities  it  is  one  of  the  most  important  vegetables  of  the  truck  farmer. 

The  flat  podded  Early  Mohawk  is  the  hardiest  and  earliest  variety, 
but  it  only  sells  well  before  the  more  popular,  more  tender,  and  less 
stringy  round  kinds  come  into  market,  of  which  the  Early  valentine 
and  Extra  Early  Valentine  are  the  favorites. 

The  several  varieties  of  German  Wax-beans  are  fine  and  command  the 
best  prices  when  of  good  quality,  but  they  become  spotted  more  readily 
and  are  not  as  extensively  grown  as  the  others. 

This  vegetable  is  so  tender  that  no  time  can  be  given  definitely  for 
I  »1anting  it  For  the  latitude  of  Savannah,  according  to  season,  approxi- 
mately from  the  20th  February  to  the  middle  of  March;  later  to  the 
uorthward  and  earlier  to  the  southward.  In  the  south  of  Florida  it  may 
be  safe  to  plant  at  any  time  in  the  winter  and  in  the  middle  of  the  State 
as  early  as  January  10.  Formerly  vegetables  regarded  as  out  of  neason 
would  bo  nearly  unsalable,  but  now  beans  sell  in  limited  quantities  us 
early  as  March,  bringing  fair  prices  at  the  North. 

A  8:indy  loam  suits  it  best,  but  the  lightest  land  of  the  farm  may  bo 
^qipropriatcd  to  the  bean  crop,  and  green  or  fresh  stable  manure  is  bet- 
ter adapted  to  it  than  to  any  other  vegetable. 

Si  rai^'ht  farrows  having  been  laid  off  2^  feet  apart  on  land  previously 
well  [uvpared  by  plow  and  harrow,  the  manure  is  drilled  in  at  the  rate  of 
30  wagon-loads  of  about  30  bushels  each  and  covered  by  the  plows.    The 


of  tim6f  and  tborongblj 
pickings  are  miule  in  the 
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ridges  are  then  partly  leveled  by  ineanfl  of  a  board  attached  to  a  plow 
beam,  taking  two  at  a  time,  or  bv  hoe  or  rake.  To  avoid  repetition 
(when  manuring  in  the  drill  and  planting  on  ridges  are  mentioneti  here- 
after), tiie  alK)ve  operations  must  be  onderstood  to  have  preceded  the 
sowing  of  seed  or  setting  of  plants. 

If  a  seed  drill  cati  be  arranged  to  work  ai^urately  and  satisfla^torilj 
its  use  is  the  cheapest  and  moHt  expe<litioas  method.  Otherwise  the 
beans  are  dropped  in  an  open  drill  3  Inches  apart  and  covered  about  IJ 
inches  de^ip. 

Tlie  cultivator  may  be  mn  between  the  rows  when  the  plants  are  3  or 
4  inches  high,  and  Just  Itefore  the  buds  ap|)e^r  the  plow  and  hoe  should 
be  used  to  land  up,  on  draw  soil  to  the  stems. 

The  pods  Hhould  be  picked  while  yet  tendef  enongh  to^'sagh^  before 
the  see<)  commence  to  bulge,  and  the  operutioii  should  be  performed  with 
as  little  dlHturbance  to  the  roota  as  pOHsible.  | 

Beans  are  more  liable  to  shrink  than  any  other  vegetable  and  a  little 
wilting  prior  to  packing  is  not  obJe<;tionalr1e     They  Hhould  be  laid  m 
regularly  as  possible  withont  too  much  lost 
shaken  down  and  firmly  packed.    About  sii 
three  weeks  of  the  on>p. 

A  fair  yield  is  IfiO  orates^  and  prices  rang  >  from  tl  to  $4  per  crate, 
according  to  demand  and  earliness.  The  ret  mis  from  beans  was  very 
poor  last  season,  a  part  of  the  crop  not  beinj^  worth  the  picking. 

The  insects  depredating  n]>on  the  bean  plant  do  not  affect  the  track 
farmer  to  any  extent|  except  the  Bean- weevil,  which  sometiineB  destroys 
the  seed  germ. 

Tliey  are  as  follows:  (1)  The  Bean-weevil  (Bruchui  fahee);  (2)tlk6 
Yellow  Bear  Oaterj>illar  {Spiloaoma  vtrainica) ;  (3)  the  Fait  Web  worm 
{Hypkantria  tdrtor),  and  (4)  the  Blisterlieetles,  striped  and  aah-colored 
and  Ike  margined  (Lytta  vittata^  L.  oinereaj  L.  maryinaia). 

Thx  Bbbt  {B0ta  wigairU). 

The  beet  has  not  been  grown  for  shipment  sonth  of  Norfolk  to  any  ex- 
tent until  within  the  last  few  years,  althon^h  a  regular  Bermuda  crop. 
Of  varieties,  the  Egyptian  Turnip  is  preferred.  It  can  be  planted 
earlier^  but  about  January  1  to  10  is  the  safest  time  in  the  latitude  of 
Savannah.  Like  all  long  tap  root>e<l  plants  the  beet  delights  in  a  deep, 
rich,  loose  soil.    A  low,  but  well  drained  mold  is  bent  suited  to  it. 

Beets  require  a  nitrogenous  fertilizer  and  al)out  30  loads  to  the  acre 
of  well-rotted  stable  manure,  or  a  cx)m|>osted  commercial  fertilizer  of 
1,500  pounds  to  the  acre  would  answer  the  purt>ose.  As  this  plHut,like 
asparagus,  is  a  native  of  the  seashore,  an  applicatiou  of  12  bushek of 
salt  would  be  beneficial  at  a  diMtance  from  the  coast. 

The  seed  are  sown  on  ridges  30  to  36  inches  ap»rt,  in  onirr  thnt  r* . 
stirring  may  be  done  with  the  cultivator.  The  planu  eihuuid  Uu  LhimuU 
to  a  stand  of  4  to  6  inches  and  no?  be  allowed  to  crowd  each  other. 
Vacant  spaces  may  be  su)>plied  It^  u-ansplaoting.  When  about  3  inobe^ 
in  diameter  they  are  fully  large  enough  to  be  shippecL  The  leaven  are 
cut  off  about  2  inches  from  the  roots  and  the  Iteets  packed  in  busiasi 
crates  or  well-ventilated  barrels  covered  with  doth. 

From  $2.50  to  $3  per  crate  were  the  highest  prioea  per  orate  for 
Georgia-grown  beets  the  past  seaaon. 

The  beet  la  remarkably  free  from  all  inseot  depredattona. 
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Thb  Oabbagb  {Broiiica  oleraoea). 

« 

The  cabbage  is,  both  for  points  near  and  distant  from  citieS|  one  of 
the  most  important  vegetables  for  the  truck  farmer. 

Of  the  many  varieties  of  the  cabbage  family  he  has  to  do  only  with 
a  few  of  the  white  and  heading  sorts,  with  the  cauliflower,  and  with 
kale,  but  the  culrivation  of  the  latter  is  confined  to  Norfolk. 

A  variety  of  cabbage  to  be  suited  for  cultivation  at  the  South  for  ship- 
ment should  be  sure  to  head ;  to  produce  medium  to  large  heads  they 
should  be  so  hard  and  compact  as  not  to  shrink  much,  and  should  be 
popular  in  market.  Very  large  heads  are  not  deairablei  not  being  so 
well  suited  for  retail. 

The  Early  Summer,  Winnigstadl;,  and  Brunswick  are  leading  varie- 
ties.  The  Jersey  Wakefield,  but  for  its  liability  to  burst,  although  small, 
would  head  the  list  Tait's  Extra  Early  is  extensively  planted  at  Nor- 
folk. The  Flat  Dutch  is  preferred  for  the  local  and  Western  interior 
winter  trade.  European  seed  are  sometimes  more  sure  to  head,  while 
American-grown  are  more  hardy.  It  is  of  very  great  importance  to 
have  pure,  reliable  seed  of  cabbage  and  cauliflower.  Poor  ones  are 
high  at  any  price. 

Under  favorable  circumstances  cabbages  will  form  merchantable 
heads  in  five  months  from  the  seed.  If  stunted  by  unfavorable  weather, 
cold,  or  too  much  rain,  bj  inadequate  manuring,  poor  cultivation,  &c., 
and  this  period  becomes  materially  extended,  many  of  the  plants  will  go 
to  seed  instead  of  heading.  The  seed  should,  therefore,  not  be  sown  too 
early ;  if  under  glass,  as  the  safest  plan,  between  the  1st  and  15th  of 
November;  if  in  the  open  ground,  during  October.  These  are  liable  to 
be  injured  by  freezes,  the  plants  not  being,  generally  in  the  South,  able 
to  survive  a  temperature  below  24^.  To  secure  a  hardy  stocky  growth 
the  soil  of  the  seedbed  should  not  be  recently  manured,  if  not  poor 
ffround,  and  the  glass  never  put  on  unless  to  protect  against  anticipated 
freezing  weather.  The  best  soil  for  the  cabbage  crop  is  a  moist,  sandy 
loam.  Any  soil  well  prepared  and  well  manur^  will,  however,  produce 
a  fair  crop,  unless  too  dry  and  sandy,  or  it  may  be  affected  by  the  hot 
suns  in  March  and  April  during  the  heading  season.  Lime  is  very  bene- 
flcial  to  the  cabbage  family,  and  the  shelly  lands  along  the  coast  and 
the  sea  islands  are  peculiarly  well  adapted  to  it. 

Cabbages  require  frequent  stirring  of  the  soil,  but  it  should  be  shal- 
low, so  as  not  to  disturb  the  roots  and  to  stunt  the  plant.  The  Northern 
demand  becomes  active  in  March.  In  preparing  the  heads  for  market, 
for  the  purpose  of  protecting  them  from  bruising  each  other,  a  few  outer 
leaves  should  be  left  and  the  stems  trimmed  closely. ,  They  should  not 
be  allowed  to  become  heated  by  the  sun  after  being  cut,  bat  be  packed 
as  cool  and  as  dry  as  possible.  They  carry  better  in  crates.  If  barrels 
are  used  they  are  to  be  covered  with  cloth  (old  grain  sacks  usually),  the 
contents  bulgitig  about  6  inches  above  the  top  of  the  barreL  Whatever 
package  is  used  considerable  force  should  be  applied  in  order' to  pacJc 
firmly. 

A  package  should  contain  fit>m  eighteen  Brunswick  to  fifty  Winnlg* 
stadt,  and  even  a  greater  number  of  Wakefields.  If  of  good  quali^ 
otherwise  the  small  heads  bring  a  fair  price. 

From  1 70  to  200  barrels  or  barrel  crates  is  a  good  crop,  and  such  a 
one  of  good  stock  has  averaged  in  the  Northern  markets  $4  gross  per 
barrel.  My  own  crop  of  1882  averaged  $4.53,  principally  In  the  New 
York  and  Boston  markets,  but  prices  ruled  very  high  in  that  year.    The 
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mazimam  price  for  Norfolk  cabbage  is  $3.25  per  barrel.     Freights  were 
50  cents  per  barrel  and  commissions  7  to  8  per  cent. 

The  cotton  crop  promising  poorly  this  season,  the  planters  on  the 
Sonth  Carolina  sea  islands  have  pat  in  an  extensive  crop  of  cabbages 
for  shipment.  The  land  being  finely  adapted  to  this  vegetablei  if  they 
have  mannred  liberally  and  have  not  pat  in  the  seed  too  early,  large 
yields  may  be  anticipated.  No  fisunily  of  plants  is  more  subject  thaa 
the  brassic8D  to  depredatory  insects. 

Those  to  which  it  is  exposed  at  the  Sonth  are :  (1)  The  European  Bape 
Butterfly  {Fieris  raped) ;  (2)  the  Southern  GabbagaButterfly  {Pierispro- 
iodice) ;  (3)  the  Pot-herb  Butterfly  (Pieris  oleracea) ;  (4)  the  Cabbage 
Plusia  {Pluftia  hrassuxe) :  (5)  the  Cabbage  Plutella  {PluteUa  crucif era- 
rum)  ;  (6)  the  Cabbage  Botys  {Boiys  rq^italis)j  reported  first  to  the 
Department  entomologist  by  the  writer  in  1880 ;  (7)  the  Zebra  Cater- 
pillar (^amesfra  |>ioto);  (8)  the  Cabbage  Fione&  {Pionearimosalis)}  (9) 
the  Cabbage  Plant-louse  {Aphis  brasricw)]  (10)  the  Harlequin  Bug 
(Strachia  histrianica) ;  (11)  the  Wavy-striped  Flea-beetle  {Haltica  strio- 
lata)}  (12)  the  Tarnished  Plant-bug  {Oapsiis  oblineatiis);  and  (13)  the 
False  Chinh-bug  (Nysius  destructor). 

In  common  with  all  other  tender  plants  of  the  truck  taxmer  it  is  also 
subject  to  cut- worms,  the  larvse  of  night-flying  moths,  prinoipsklly  of 
the  genus  Agrotis.  Of  those  enumerated,  numbers  1, 4, 5,  and  9  are  the 
most  destructive.  Healthy,  vigorous  growth  is  the  beat  preventive 
against  the  latter.  The  other  tlu^e  may  be  poisoned  by  the  application 
of  Paris  green  or  London  purple,  while  the  plants  are  yet  joung,  but  it 
is  not  safe  after  they  commence  to  head,  although  during  growth  all  the 
older  leaves  are  cast  off.  Otlier  remedies  are  unavailable  in  truck  taim- 
ing.  Cut- worms  may  be  hunted  at  the  roots  of  injured  plants,  or  under 
leaves  placed  upon  the  ground.  My  favorite  plan  is  to  poison  them  before 
the  plants  are  set  out  by  placing  cabbage  or  turnip  leaves  on  the  gromid 
dusted  or  sprinkled  with  Paris  green,  poisoned  side  next  to  the  soil 
Two  or  three  renewals  at  the  rate  of  a  leaf  to  20  square  feet  will  gen- 
erally be  effective. 

The  Caulifloweb  {B,  oleracea,  var.  Botrytis). 

If  this  most  delicate  and  most  valuable  member  of  the  brassica  fam- 
ily would  **  carry  ^  more  safely,  at  locations  suitable  for  its  cultivation,  it 
would  be  one  of  the  most  important  crops  of  the  truck  farmer.  Although 
so  located,  I  have  abandoned  its  culture,  notwithstanding  I  have  netted 
as  high  as  $24.75  in  Kew  York  per  barrel  for  it,  and  the  heads  or  *^  curd  ^ 
have  sold  at  a  gross  average  of  37.9  cents  each.  Sometimes,  however,  it 
would  continue  to  arrive  in  such  bad  order  as  not  to  be  worth  shipping. 
For  the  past  two  years  its  culture  has  been  nearly  confined  to  Florida. 
Coming  in  so  much  earlier  it  is  not  exposed  to  heating  in  transit. 

The  best  varieties  are  the  Extra  Early.  Dwarf  Erfurt,  the  Snow  Ball 
and  the  very  large-growing  Algiers. 

It  should  be  marketable  in  March  and  April,  the  seed,  therefore, 
should  be  sown  in  the  latitude  of  Savannah  about  December  1,  under 
glass,  and  transplanted  about  January  10.  A  little  more  manure 
should  be  applied  than  to  the  cabbage  crop,  but  in  other  respects  the 
two  are  to  be  managed  idike.  When  the  curd,  however,  commences  to 
appear,  for  the  purpose  of  blanching,  it  should  be  covered  with  a  large 
leaf  of  the  plant  to  exclude  the  sun-fight. 

In  packing,  each  curd  should  be  covered  with  a  piece  of  soft,  smooth 
paper  to  avoid  bruisingi  and  then  laid  evenly  and  snugly  in  &t3ber  crate 
or  barrel. 
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The  Guoumbeb  (Cucumis  sativus)^ 

The  cucumber  is  a  vegetable  so  miiversally  popular  at  the  North,  it  is 
BO  easily  grown,  carries  so  safely,  and  is  so  productive  that,  when  the 
bulk  of  the  crop  can  be  shipped,  it  is  one  of  the  best  paying  crops  of 
the  truck  farmer.  One  of  the  drawbacks  of  the  industin^  is  that  when- 
ever the  same  vegetable  matures  at  a  point  further  north,  it  comes  into 
market  so  much  fresher  and  more  acceptable  to  the  trade  that,  whether 
the  entire  product  be  harvested  or  not,  shipments  from  more  distant 
points  are  forced  out  of  the  market  and  must  cease.  This  obtains  per- 
haps more  frequently  Vith  the  cucumber  than  with  any  other.  The  sea- 
son of  1882  was  a  most  fortunate  one  in  this  respect.  While  from  200 
to  300  crates  is  a  fair  crop,  one  farmer  gathered  from  1  acre  of  richly 
manured  ground  the  entire  product  of  900  crates. 

The  usual  variety  grown  is  the  White  Spine  or  Improved  White 
Spine. 

They  may  be  sown  in  the  latitude  of  Savannah  about  the  1st  to  15th 
of  March,  and  earlier  or  later  south  or  north,  respectively.  It  may 
go  without  saying  that  this  applies  to  the  planting  of  all  other  crops. 

The  soil  best  adapted  to  the  cucumber  is  a  moist,  warm,  light,  sandy 
loam,  but  although  large  crops  may  not  be  produced,  very  £ie  cucum- 
bers may  be  grown,  if  highly  fertilized,  on  sandy  soil.  In  fact  no  good 
crop  wiUiout  liberal  manuring  can  be  expected  from  any  land,  say,  30 
loads  or  more  per  acre.  Instead  of  the  more  common  manner  of  hill- 
planting,  leaving  two  or  three  plants  in  each,  manuring  and  seeding  in 
the  drill  with  the  ridges  6  feet  apart  and  single  plants  12  to  18  indies 
distant,  is  to  be  preferred.  Several  sowings  at  weekly  intervals  are 
advisable  to  secure  a  stand  in  case  the  first,  or  even  second,  should  be 
injured  by  frost. 

Instead  of  being  pulled  the  cucumbers  should  be  cut  from  the  vine, 
and  none  of  imperfect  form,  short,  round,  and  contracted  at  one  end, 
Bor  with  the  least  tendency  to  turn  yellow,  nor  large  and  overgrown, 
should  DO  packed  for  shipment  to  endanger  the  market  value  of  the 
package.  They  should  be  carefully  laid  in  the  crates,  and  these  be  well 
filled.  The  White  Spine  is  white  instead  of  being  yellow  when  ripe. 
To  save  the  seed  they  should  be  cut  open  lengthwise  and  the  seed  and 
pulp  scraped  out  into  a  tub  or  barrel.  The  mass  should  be  stirred  daily 
for  four  or  five  days,  when  fermentation  will  have  removed  tbe  gelatin- 
ous substance  which  surrounds  the  seeds.  These  are  frequently  washed, 
dried,  and  stored  away  in  bags. 

The  insects  infesting  the  cucumber  at  the  South  are,  (1)  the  Oucum- 
ber  Flea-beetle  {Haltica  cucumeris) ;  (2)  the  Striped  Cucumber-beetle 
(DiaJyrotica  vittata) ;  (3)  the  Twelve-spotted  Squash-beetle  or  Striped- 
bug  (I>ui&ro^ical2-|>t(ncfato);  (4)  theVicklo-woTm {Ph(iceUur(^nitidali8), 
and  (6)  the  (xrass-worm  {Laparygmafrugiperda), 

Fo.  1  may  be  driven  oil',  if  troublesome,  with  fresh  soot  or  lime  sprin- 
kled on  the  plants,  but  it  does  not  destroy  them.  No.  2  or  3  may  be 
poisoned  with  Paris  green,  but  it  is  rarely  the  truck  farmer  can  resort 
to  these  measures,  nor  is  the  damage  done  severe  enough  to  warrant 
the  trouble.  The  larvie  of  Nos.  2  and  3  are  sometimes  very  destructive 
to  the  seed  in  the  ground,  eating  the  germ.  Seeds  are  often  condemned 
when  their  not  coming  up  should  be  attributed  to  this  cause. 

THE  Ego-Plaint  or  Otjinea  Squash  {Solanum  meUmgena). 

Although  this  vegetable  often  carries  badly^  shipments  are  annually 
incieaaingi  particolarly  from  Florida.    It  is  also  beooming  more  popular 
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at  the  North.  Notwithstanding  it  had  been  in  the  market  from  Florida 
since  January,  shipments  of  mj  own  sold  in  New  York  at  $6  per  barrel, 
contaiuing  65  fruit.  In  the  south  of  Florida  egg-plants  and  tomatoes 
may  be  grown  at  any  time  of  the  year.  At  Clear  Water  both  mature 
in  December.  The  only  variety  grown  for  market  is  the  New  York  Im- 
proved Purple. 

Being  a  tropical  plant,  requiring  65^^  to  7(P  for  germination^  it  must 
bo  sown  alone,  under  glass,  in  hot-beds.  Only  on  the  warmest  soil  will 
cold  frames  suffice.  Al)ont  the  middle  of  January  is  a  good  time  to 
sow  in  hot- bed.  The  management  under  glass  is  tlie  same  as  with  other 
tender  plants,  except  that  the  egg- plant  requires  more  warmth  than 
any  others. 

This  plant  will  endure  drought  better  than  any  other  culinary  veg  'ta- 
ble, .and  the  sandiest  part  of  the  farm  may  be  allotted  to  it,  if  th  soil 
has  a  sufficiency  of  vegetable  matter.  In  wet  soil  the  fruit,  or,  more 
prox)erly,  berries,  will  not  mature.  It  may  be  manured  and  grown  in 
hills  2^  by  4  feet  apart  or  in  the  drill.  £arth  should  be  slightly  drawn 
to  the  stems  during  cultivation. 

To  cut  the  tough  stems  a  pair  of  strong  nippers  is  the  best  instru- 
ment. They  should  be  allowed  nearly  to  attain  fhll  growth,  but  still  be 
of  a  dark,  glossy  pun>le  color  before  being  out,  as  small  firuit  are  not 
desired,  and  ought  to  weigh  from  1  to  3  pounds.  They  should  be  care- 
uUy  handled,  so  that  the  gloss  may  not  be  injured,  each  wrapped  sepa- 
ratelje  in  paper,  and  closely  packed  in  crateSi  or  double-headed,  weU* 
ventilated  barrels  only. 

The  writer  first  reported  to  the  Department  the  two  following  inseots 
as  depredating  upon  the  egg-plant:  (1)  The  False  Colorado  Potato- 
beetle  (Dorypkora  jiencto),  and  (2)  the  Tortoise-beetle  {OagHda  texana). 
The  former  is  sometimes  damaging,  but  being  readily  seen  may  to 
picked  otL 

KiUB,  BoREOOLB,  OB  Spboxttb  (BnuHoa  oleraeeoj  var.  tabdltea). 

Kale  is  only  grown  at  Norfolk  for  the  Northern  markets.  It  is  the 
hanliest  of  the  brassica-  family,  could  be  grown  with  safety,  but  the 
price  it  commands  is  no  inducement  to  cultivate  it^  the  eariiestr  ever 
hardly  exceeding  $2.25  per  barrel. 

The  varieties  used  are  the  Oreen  Ourled  Scotch  and  a  local  one,  the 
Blue  Curled,  the  latter  by  far  the  most  extensively.  Being  a  member  of 
the  same  family  it  requires  the  same  treatment  as  cabbage  in  every 
respect. 

The  latter  variety  is  sown  from  August  10  to  September  16  in  drills 
30  inches  apart,  the  plants  being  ultimately  thinned  to  a  stand  of  from 
4  to  8  inches,  requiring  1^  pounds  of  seed  to  the  acre.  The  Sa>tch 
Curled  is  sown  in  seedbeds  early  in  August  and  transplanted  at  firom  3 
to  10  inches  in  the  row.  The  crop  is  slapped  tightly  packed  in  well- 
ventilated  barrels  during  March. 

The  same  insects  infect  kale  that  damage  cabbage  at  the  sai^^e 
locality. 

Lettuob  (Laotuea  tativa). 

Owing  to  the  poor  and  wilted  condition  which  transportation  in- 
volves, this  is  another  vegetable  not  shipped  from  the  extreme  South, 
nor  to  any  great  extent  fjrom  Norfolk,  it  being  grown  in  large  quanti- 
ties in  hot-beds  near  Boston  for  the  New  York  market. 

The  varieties  used  at  Norfolk  are  the  White  Cabbage  and  the  Boston 
Market  or  Tennis  Ball,  the  former  in  open  field,  the  latter  under  gla» 
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The  seed  is  sown  of  both  under  glass  in  September.  The  stand 
nnder  glass  is  5  to  6  inches  eaeh  wa;,  and  in  the  open  Held  8  inches  in 
the  row,  with  the  lines  18  inches  apart. 

The  crop  under  ghiss  is  marketed  dnring  February  and  March,  the 
other  in  April,  both  in  crates  excluRively. 

Any  well-drained,  rich,  mellow  soil  will  produce  good  lettuce. 

It  enjoys  great  freedom  from  insect  depredations. 

Thb  Omov  {AUium  oepa). 

• 

A  few  only  of  the  many  varieties  of  the  onion  are  grown  for  market. 

It  had  long  l>een  erroneously  held  that  the  onion  could  not  be  grown 
at  the  South  from  seed.  I  was  probably  the  first,  in  18G0,  to  prove  other- 
wise. 

The  aim  of  the  truck  farmer  should  be  to  get  his  crop  into  market 
when  it  is  most  bare  of  the  same  article  from  other  sections.  With  this 
vegetable  it  is  difticult  to  do  so.  The  first  spring  crop  comes  from  Ber- 
muda from  seed  grown  in  the  Canary  Islands  of  the  Madeira  onion. 
The  next,  other  than  f^om  the  extreme  South,  is  the  Potato  onion,  grown 
at  Norfolk  from  sets.  About  June  15  the  supply  from  Bermuda  is  gen- 
erally nearly  exhausted,  and  the  Southern  crops  should  then  be  sent  to 
market. 

The  best  varieties  are  the  foreign  Madeira,  the  small  White  Queen, 
and  Oiant  Rocca.  No  seed  but  of  the  previous  crop  should  be  used. 
The  onion,  bein^  very  hardy,  may  be  sown  at  any  time  during  the  fall, 
but  those  put  m  about  January  1  will  escape  the  usually  inclement 
weather  of  December,  and  will  come  in  early  enough. 

The  best  soil  is  a  deep,  rich,  friable  mold,  such  as  is  frequently  found 
in  river  bottoms.  Such  turf  meadow  land  near  Chester,  N.  Y.,  produces 
ftom  800  to  1,400  bushels  of  the  common  Wethersfield  ouion.  The 
onion  crop  is  one  of  the  most  difflcnlt  ones  to  keep  clean,  and,  if  possi- 
ble, newly  cleared  land,  free  of  grass  and  weed  Seed,  should  be  selectetl, 
but  whatever  the  land  may  be  it  should  be  thoroughly  prepared  and  be 
clear  of  lumps.  Hog  manure  is  generally  considered  the  best  for  this 
crop.  If  stable  manure  is  used  it  should  not  be  mixed  too  much  with 
coarse  litter  to  prevent  its  being  plowed  under  shallow.  Fermented 
manure  is  best  on  account  of  not  having  so  many  live  seed  mixed  with 
it.  The  land  having  been  manured  broadcast  with  at  least  forty  loads 
of  good  manure  or  its  equivalent  of  fertilizer,  it  should  be  [ilowed  in  nar- 
row laudn  of  15  to  20  feet,  the  water- furrows  to  act  as  auxiliary  drains. 
After  being  thoroughly  fined  the  seed  are  drilled  in  15  inches  apart,  and 
iu  fair  weather  will  be  up  in  two  weeks,  when  the  stirring  should  com- 
mence at  once.  Indeed  without  thorough  cultivation  and  hand-weeding 
there  is  no  chance  of  success  in  onion  growing  at  the  South,  where  the 
growth  of  grass  and  weeds  is  so  troublesome.  At  least  four  hoeings,  the 
pui^h  or  Dutch  hoe  being  preferable,  will  be  necessary. 

They  should  be  thinned  to  3  or  4  inches  in  the  row,  the  White  Queen 
not  requiring  as  severe  thinning  as  other  varieties,  they  being  the  surest 
of  any  to  bulb  properly.  As  transplanted  onions  take  root  very  readily 
vacant  spaces  may  be  supplied,  the  roots  of  the  young  plants  being  lirc^t 
cut  back  to  a  length  of  about  1  inch. 

The  crop  being  wanted  for  immediate  use  and  not  for  storing,  the  on- 
ions are  to  be  pulled  as  they  successively  indicate  maturity  b.y  toppling 
over.  After  being  left  on  the  ground  to  dry  for  a  couple  of  days  the 
necks  are  cut  off  an  uich  or  so  from  the  bulb  and  the  onions  carefUlly 
pAoked  in  baaUel  orates. 
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OnioDB  range  firom  $1  to  ^2J50  per  bushel  crate.  The  crop,  however, 
if  properly  grown  and  of  the  large  TarietieS|  may  reach  800  traahels  or 
more. 

The  onion  produces  seed  the  second  year,  and,  if  carefully  saTcd  from 
well-8ha]>ed  bollw,  Sonthem-grown  is  as  good  as  any.  The  seed-stalks 
uf  some  of  the  large  foreign  varieties  are  5  feet  high  and  need  to  be  sap- 
{)orted.  The  seed  is  ripe  enoagh  for  gathering  when  the  XK>ds  com- 
iticnce  to  burst  open.  The  stalks  are  then  carefully  cut  orer  a  pail  or 
Often  bag  to  avoid  waste  of  a  part  of  the  seed,  and  when  more  fnUy 
ri  i)€Dcd  thrashed  out.  At  Norfolk  onions  are  not  grown  for  market  from 
t  Lc  seed.  Sets  of  the  Potato  onion  are  put  out  in  August  and  S^tem- 
ber  and  those  of  the  Silver  skin  and  Yellow  Danvers  in  February. 

There  is  no  known  remedy  against  the  two  insects  which  infest  tbe 
onion.  They  penetrate  the  bulb  in  the  ground,  and  the  first  indication 
of  their  presence  is  the  death  of  the  plant. 

Ths  Psi.  {Pitum  MoUfmrn). 

In  consequence  of  the  number  of  laborers  required  to  pick  the  crop 
peas  are  generally  only  planted  near  the  dties,  bringing  in  there  tl^ 
first  proc^ds  of  the  season. 

The  Early  Alpha  (wrinkled),  the  Philadelphia  Extra  Early,  and  die 
Daniel  (yBourke  are  the  favorite  early  varieties,  and  the  Black  Eyed 
and  White  Marrowfat  the  favorite  large  late  varieties  generally  pluited. 

A  plant  so  hardy  as  the  pea  may  hd  grown  in  Florida  at  any  timeiQ 
winter.  It  is  planted  in  the  latitude  of  Savannah  about  November  20, 
following  a  little  later  with  the  early  varieties,  but  about  December  1 
is  early  enough,  and  it  is  best  to  make  the  plantings  at  intervals  of  a 
few  days.  Only  when  the  pea  is  in  bloom  or  pod  is  it  likely  to  be  hurt 
by  any  degree  of  cold  usual  in  this  latitude. 

For  the  early  varieties  especially  the  soil  should  be  warm  and  dry,  a 
light  sandy  loam  being  the  best  for  all.  The  wrinkled  sorts  are  partic- 
ularly apt  not  to  come  up  in  moist  and  cold  soiL  Good  stable  manure 
applied  in  the  drill  at  the  rate  of  twenty-five  to  thirty  loads  is  the  best 
The  seed  is  sown  in  double  drills  10  inches  apart  on  ridges  4^  to  6  feet, 
and  in  the  drills  an  inch  to  1^  inches  apart,  according  to  varieties,  either 
'  by  hand  or  a  seed  drill,  which  puts  in  both  parallel  drills  at  the  same 
time  and  about  1^  inches  deep. 

During  cultivation  of  the  pea  the  soil  should  be  hoed  up  to  the  stems. 

All  but  the  smallest  dwarf  varieties  bear  better  when  they  arc 
^'  bushed  "  or  '^  stuck,"  which  is  done  as  soon  as  they  commence  to  run 
or  form  clasping  tendrils.  The  cost  of  sticking  peas  near  Savannah  is 
from  $3  to  95  per  acre.    It  is  not  done  near  Norfolk. 

The  early  varieties  admit  of  about  five  pickings,  the  later  one  or  two 
more,  yielding  from  150  to  200  crates  per  acre,  and  selling  at  firom  $l.oO 
to  $5.00  per  bushel  crate. 

No  pods  should  be  picked  while  yet  fiat,  and  none  should  be  packetl 
wliich  are  discolored  or  rough  from  overripeness. 

The  crates  should  be  thoroughly  shaken  down  and  be  overfull  when 
nailed  up. 

The  two  weevils,  Bruchuspisi  and  B.  granarius^  arc  only  iiyurionfl  to 
the  seed. 

Thb  Potato  (SoUmum  tuberosum). 

Of  all  the  crops  of  the  truck  farmer  the  potato  is  most  extensiTely 
grown,  as  well  near  the  cities  as  at  distant  points. 
A  variety  to  be  suited  to  the  track  fikrmar  ahoold  be  pxodnotiveattbe 
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Bonth  of  large,  eyen-slzed  tubers,  growing  close  together  in  the  hill,  with 
few  anmarketable  small  ones ;  it  should  be  early  and  command  the  boKt 
market  price.  At  present  the  Early  Rose  is  still  the  favorite,  t]ioii<:li 
not  as  pure  as  formerly,  with  Beauty  of  Hebron,  Early  Sunrise,  aim 
linrbank  as  second  choice.  .The  potato  grown  in  Bermuda  is  principiiliv 
the  Chili  Bed. 

It  has  been  found  in  late  years  that  home-grown  se<Ml  of  the  8eiMir  ii 
-  crop,  which  is  planted  near  the  end  of  July  to  August  10,  produces  tin- 
most  satisfactory  crops,  and  track  farmers  now  generally  try  to  secuj  i* 
their  own  seed,  partly  at  least.  The  eyes,  not  being  so  mature,  what 
ever  be  the  number  on  the  set,  only  a  single  one  will  become  developed 
to  grow  a  single  stock  to  each  hill. 

In  an  open,  warm,  sandy  soil  the  sets  maybe  planted  soon  after  beini:; 
cut;  in  a  cold  moist  soil,  and  to  be  planted  early,  the  cut  surfaces  should 
be  allowed  to  dry  by  having  the  sets  spread  out,  or  they  may  be  dasted 
with  lime  or  land  planter.  From  3  to  4  barrels,  according  to  the  size  of 
the  potato  and  the  manner  of  cutting,  will  be  required  to  plant  an  acre. 
Unlike  the  egg-plant  and  tomato,  members  of  the  same  family,  it  is  in- 
tolerant of  heat  and  dryness,  and  should  be  planted  as  early  as  possible. 
Since  at  present  only  early  varieties  are  used  in  truck  farming,  Febru- 
ary 1  is  early  enough,  or  they  may  appear  above  ground  so  soon  as  to 
be  liable  to  injury  Irom  frosts. 

A  cool  moist  soil  is  best  adapted  iA  the  potato.  Low  black  molds 
in  river  bottoms,  if  well  drained,  may  3rield  larger  crops,  but  the  tubers 
will  contain  too  much  gluten  instead  of  the  proper  proportion  of  starch, 
the  quab'ty  will  be  inferior,  and  the  carrying  capacity  will  become  af- 
fected.   The  lighter  the  soU  the  more  mealy  will  be  the  potato. 

The  manner  of  manuring  has  already  been  mentioned.  But  it  is  to 
be  noted  that  the  potato  set  should  not  come  into  contact  with  green 
stable-manure,  as  tiiey  will  be  killed  unless  the  manure  be  thoroughly 
wet  by  rain.  ♦ 

The  furrows  in  which  the  sets  are  dropped,  cut-side  down,  preferably, 
but  not  necessarily,  at  a  distance  of  12  inches,  are  3  feet  apart.    If 
.  originally  covered  by  the  plow  to  the  proper  depth  of  6  inches,  no  sub- 
sequent hilling  up  during  cultivation  is  advisable. 

The  crop  should  not  Ihb  dug  until  the  plants  begin  to  wilt,  when  the 
skin  will  not  slip  off  upon  the  tuber  being  pressed  with  the  finger.  If 
dug  too  early  the  potatoes  wiU  bruise  and  turn  black  in  transit ;  nor 
while  digging  should  they  be  exposed  to  the  hot  sun.  If  heated  they 
will  surely  rot.  They  should,  therefore,  be  barreled  as  dug  on  a  bright 
day  and  promptly  removed  or  shaded.  The  culling  should  proceed  at 
the  same  time,  and  no  cut  or  bruised  potatoes  be  permitted  among  those 
of  first  quality.  They  are  shipped  generally  in  well-ventilated,  double 
beaded,  round-hooped,  flour  barrels.  At  Mobile,  however,  the  first  are 
sent  to  market  in  bushel  crates. 

From  60  to  100  barrels  is  fair  crop  per  acre,  and  it  matures  ncni' 
Savannah  about  the  middle  of  May. 

The  price  varies  from  $2  to  $6  per  barrel. 

The  insects  infesting  the  potatoes  at  the  South  are,  (1)  the  Potato- 
stalk  Borer  {Oariyna  niiela)]  (2)  the  Potato- worm  [8phi)ix  quinqueina- 
culata):  (3)  the  Potato-stalk  Weevil  {Baridius  trinotatus)',  (4)  the  Three- 
lined  Leaf-beetle  {Lema  trilifieata) ;  (5)  the  White  Grub  {Lachnosterna 
quercina)'j  (6)  the  Clubbed  Tortoise  beetle  (De^ala  clavata);  (7,8,9) 
the  three  Blister-beetles  already  named. 

During  this  past  season  of  1885  the  true  Colorado  Potato-beetle 
(Doryphara  104ineata)  was  for  the  first  time  reported  near  Savannah. 
Our  crops  come  in  too  early,  however,  for  it  ever  to  inflict  much  injury. 
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Ths  Radish  {Bi^hamu  Milmu). 

« 

The  radish  Ib  rarely  ealtiTated  for  the  Northern  marketa  aonth  of 
Norfolk  iu  cousequeuoe  of  lu«iiig  itn  acceptable  crinpn^His  by  wilting. 

The  variety  luied  la  priiiciiially  the  Loug  Scarlet  Short  Top,  sown 
at  any  tiuie  the  season  admits  there  from  Christmas  to  the  last  of  Peb- 
ruf^ry.  It  delights  in  a  light  mellow  soil,  in  which  the  manure  should 
be  deeply  plowed  under.  The  field  being  plowed  io  narrow  lands  and 
well  harrowe<l,  the  seed  are  sown  broadcast  at  the  rate  of  12  pounds  to 
I  he  acre  and  covered  with  a  light  harmw. 

The  nuUshes  are  pulled  in  March,  bunched,  and  packed  tiRhtly  in 
barrels,  the  leaves  being  cnt  off  half  their  length.  A  barrel  holds  from 
200  to  300  bunches,  and  dells  sometimes  as  high  as  $8,  but  the  price 
generally  ranges  low.  In  very  wanu  weatlier  a  lump  of  ice  may  be 
placed  in  tbe  middle  of  the  barreL 

Spqiaoh  {Bpinaeta  olaraem). 

Spinach  is  another  vegetable  whose  cultivation  is  confined  to  Norfolk, 
longer  trans|iortation  wilting  and  heating  it  during  trHUsit. 

The  variety  used  is  the  American  Impro%'ed  Curled  Savoy. 

The  seed  is  sown  from  September  10  to  October  15  in  drills  30  inches 
apart,  requiring  10  to  12  poundK  to  the  acre.  As  with  all  other  plants 
the  leaves  of  which  are  used  it  requires  very  heavy  manuring.  After 
applying  at  planting  time  a  liberal  amount  of  stable  manure  some  of 
the  farmers  add  in  winter  a  top  dressing  of  a  ton  of  Peruvian  guaoa 

Occasionally  spinach  pays  well,  having  sold  as  high  as  $10  f«r 
barrel,  but  it  costs  the  best  farmers  $160  per  acre  to  raise  it.  Wbea 
the  manuring  has  been  very  high  the  rows  are  made  sometimes  only  18 
inches  apart,  and  the  plants  are  thinned  to  a  stand  of  from  0  to  8  inches. 
The  crop  is  marketed  in  Marohy  packed  tightly  in  ventilated  barrels. 

Thx  Squash  {Oueurhita  venrMeoia). 

At  the  stage  of  maturity  in  which  the  squash  is  picked  for  ^^ortheni 
shipments  it  bears  tranH|N>rtation  remarkably  well,  but  it  never  com- 
mands high  prices  and  frequently  a  part  of  the  pro^iuct  remains  unsold. 

The  varieties  are  the  Early  White  Scallop  Bush  and  the  Early 
Summer  Crook-neck.''  The  latter  is  the  su|ierior  in  quality,  but  the 
former  is  preferred,  as  it  packs  and  bears  transportation  better.  It  is 
planted  in  the  latitude  of  Savannah  about  the  last  of  February  to  mid- 
dle of  March.  This  crop  requires  a  light  warm  soil  and  liberal  ma^u^ 
ing.  It  is  usually  manured  and  planted  in  hills  4  or  6  feet  each  way. 
As  in  the  case  of  the  cucumber  several  sowings  should  be  made  to  in- 
sure a  stand  of  2  plants  to  each  liilL  The  cultivation  is  the  same  as  that 
of  the  cucural)er. 

When  reacly  for  market  the  rind  should  still  be  penetrable  by  the 
finder  nail,  but  not  as  soft  and  green  as  usually  picked  for  looal  south- 
rni  consumption.  The  White  Scallop  variety  sb«mhl  be  glossy  white, 
ifirttead  of  having  a  greenish  cast,  and  have  nearly  attained  fullgrowtb, 
otherwise  they  would  bruise  and  turn  black  in  transit. 

Squashes  may  be  shipped  in  double-headed  barrels  or  in  crates,  but 
muNt  be  carefully  packed  iu  either. 

The  insects  infesting  the  squash-plant  at  the  South  are,  beaides  the 
Striped-bug  alrea<ly  named,  (1)  the  Twelve-spotted  Squash  beetle  (/Mfl- 
brotioa  12-jpunctata)  /   (2)  the  Squash-bug    (Ahom    tri^tis);  (S)   th« 
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Sqnaah  Yine-borer  UBgeHa  cwmrMta)  s  (4)  the  Melon -worm  {PhaceU 
lura  hyalinitalU)y  aud  (5)  the  Si]ua8h  Lady-bird  {Oocdnella  borealis). 

The  greater  injury  is  done  by  the  two  diabrotic«e,  injuring  the  need  in 
the  ground,  and  by  the  Bquaab  Lady-binL  The  latter  is  readily  dis- 
covered and  may  be  picked  off  aud  lulled. 

Thb  ToiiiATO  {Lgooperiieum  esculentum). 

Until  tomatoes  became  so  extensively  grown  in  Florida^  coming  into 
market  so  early  in  the  season,  this  was  perhaps  the  most  profitable 
crop  grown.  When  properly  produced,  carefully  and  judiciously 
handled,  it  is  sure  to  carry  safely  during  a  fair  season.  The  farm  gar- 
deners on  Long  Island  rarely  get  more  than  from  25  cents  to  $  1  per  bnsbel 
basket.  Formerly  Bavannab-grown  frequently  sold  for  $8  and  |10  in 
Baltimore  and  Boston.  Of  recent  years  $4  is  the  highest  price  obtained. 
The  yield  is  from  100  to  200  crates  [)er  acre.  The  season  of  picking  be- 
ing  of  longer  duration  at  the  l^orth  and  the  stand  closer,  the  yield  is  400 
bushels. 

A  good  market  variety  should  be  of  bright  red  color,  round  and 
smooth,  with  few  seeds,  must  be  firm,  and  ripen  evenly.  The  Acme 
and  the  Mayflower  are  at  present  the  favorite  varieties.  A  very  large 
variety,  like  the  Trophy,  is  not  wanted. 

With  the  exception  of  the  egg-plant  this  vegetable  resiftts  drought 
better  than  any  other.  A  light  sandy  soil  produces  finer,  firmer,  better 
canying  fruit  than  a  heavy  one.  If  the  soil  be  wet  or  badly  drained, 
the  plants  are  apt  to  die  before  maturing  fruit.  Indeed,  when  manurea 
on  high  ground  with  tresh  muck  the  fruit  is  liable  to  rot.  It  is  a  plant 
which  does  not  require  heavy  manuring.  K  well  decayed,  a  shovelful 
of  manure  to  the  hill  on  fair  soil  will  suffice. 

Blow  growth  being  desirable  in  order  that  stocky  plants  may  be  pro- 
duced, the  seed  should  be  sown  under  glass  on  unmanured  soil  as  early 
as  Christmas.  If  later,  the  soil  may  be  enriched  a  little  so  that  plants 
of  good  size  be  obtained.  The  management  of  plants  under  glass  has 
already  been  alluded  to.  No  crowding  should  be  permitted.  Plants 
tibinned  out  may  be  <<  picked  out"  or  ^^spotted"  into  cold  frames,  or 
slightly- warmed  hot  beds,  4  or  5  inches  apart,  where  they  will  have 
room  for  stocky  growth.  If  every  other  row  of  seedlings,  the  rows  hav« 
ing  been  3  or  4  inches  apart,  are  pulled,  there  will  be  space  left  for  the 
remaining  to  fill  out  and  for  hilling  them  up  to  encouraite  the  growth 
of  roots  irom  the  covered  stem,  facilitating  growth  when  ultimately  put 
out. 

Having  grown  plants  of  proper  sizes  and  endurance  or  hardiness, 
they  should  be  transferred  to  the  open  ground  as  soon  as  the  season 
may  permit  (in  the  latter  part  of  March,  at  Savannah).  A  strong 
stocky  plant  will  better  endure  cold  and  be  invulnerable  to  injury  by 
cutworms. 

On  light  sandy  land  the  distance  apart  may  be  3}  by  4}  or  5  feet, 
while  on  a  rich  sandy  loam,  well  manured,  3^  by  7  or  even  more  may  be 
necessary.  In  cultivating  this  crop  it  is  well  to  earth  up  to  the  stem 
to  encourage  the  issuing  of  new  roots. 

The  distance  from  market  or  the  delay  of  transportation  will  deter- 
mine the  degree  of  ripeness  at  which  the  £ruit  should  be  picked  in  order 
that  it  may  be  fully  ripe  and  of  proper  color  upon  arrival  in  market. 
At  Bavannah  it  should  just  be  commencing  to  show  a  yellow  cast,  aud 
ftuther  south  as  soon  as  it  has  attained  ftill  growth  and  has  about 
nearly  reached  that  stage  of  ripeness.    Frequently  the  picking  is  done 
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in  Florida  too  early,  the  shipments  aniTing  at  tlie  North  still  perflsctl; 
green  and  hard.  Tomatoes  require  more  car^ftil  assorting  than  an^^ 
other  vegetable — all  inferior,  bruised,  leaky,  or  worm-eaten  ones  shoald 
bo  strictly  excluded.  The  trade  demands  of  late  years  that  tomatoes  be 
inu'.h  wrapped  in  paper.  It  protects  the  remainder  of  the  froit  from 
Ksilcy  or  decaying  ones.  The  paper  shoald  be  soil  and  strong.  Pieces 
nboiit  7  inches  square  will  answer  for  medium-siaed  fhiit.  The  paper- 
ing involves  more  careful  packing,  and,  if  properly  done,  there  will  be 
no  sliiniiig  of  the  contents  of  the  crates.  For  packing  tomatoes  busbel 
crates  Jiro  generally  used,  except  at  Mobile,  where  they  are  shipped  iu 
one-third  bushel  crates  and  peck  baskets. 

For  seed  the  earliest,  well-matured,  and  best-formed  frait  should  be 
selected.  When  thoroughly  ripe  they  are  cut  in  two  and  the  seed  and 
inner  pulp  scraped  into  a  pail  or  barrel  and  allowed  to  ferment  for  sev- 
eral days  with  frequent  stirring.  The  seed  may  then  be  washed  from 
the  pulp,  dried  in  sun  and  air,  and  preserved  in  bags.  In  some  seasons 
the  large  green  worm  of  Sphinx  Carolina  and  Sphin^c  quinquemacuiata 
do  considerable  injury,  when  they  must  be  hunted  and  killed,  but  the 
most  injurious  insect  is  the  Cotton-boll  Worm  or  the  Corn-seed  Worm, 
Meliothis  armigera.  They  rarely  touch  the  leaves,  but  penetrate  the 
young  fruit,  one  specimen  often  boring  into  and  destroying  severaL 

Thb  Watermelon  (OitryUus  fnUgaris). 

Melon  culture  has  of  recent  years  been  so  extensively  pursned  along 
the  lines  of  railways  in  Georgia  ^mainly),  the  product  has  been  so  enor- 
mous, compared  with  former  yields,  the  stock  largely,  if  not  chiefly,  of 
such  inferior  quality,  and  the  market  prices  so  much  below  a  figoie 
satisfactory  to  the  regular  truck  iarmer,  that  the  latter  has  aban- 
doned it.  The  planters  now  enjoy  a  monopoly  of  this  crop,  and  if 
they  were  more  careful  to  ship  only  fYxiit  of  good  quality  the  retnm 
would  be  more  satisfactory  and  the  whole  industry  more  prosx>eroas. 
Xo  melon  of  poor  quality,  faulty  shape,  or  weighing  less  than  15  iM>uDdB 
should  be  shipped.  The  crop  has  necessarily  to  be  carried  in  bulk,  is 
subject,  therefore,  to  more  or  less  injury  by  handling  during;  transit,  and 
every  melon  should  be  sound  at  the  time  of  shipment.  Melons  shoald 
not  be  planted  at  distances  of  miles  from  the  railroads,  involving  delays 
in  the  delivery  at  the  stations  and  damage  in  transporting  by  wagon 
over  rough  country  roads. 

The  variety  until  very  recently  planted  universally,  in  consequence 
of  its  thick  rind  and  good  carrying  capacity  together  with  lai*ge  size, 
was  the  Battlesnake.  These  turned  out  so  poorly  last  year  iu  size, 
<)nality,  and  endurance,  owing  to  the  unfavorably  wet  season,  while  the 
n(>\vly  iutroduced  Kolb  Gem  proved  better  in  all  these  respects,  that,  at 
lenst  in  the  Eastern  markets,  the  latter  has  displaced  the  former  in  popn- 
lar  favor. 

Boston  and  Kew  York  are  the  best  Eastern  markets,  but  though  the 
steamers  of  these  lines  are  capable  of  carrying  large  numbers  (the  Kew 
York  steamer  having  taken  70,000  at  a  trip),  the  bulk  of  the  crop  has  to 
be  distributed  to  the  various  Western  markets  by  rail,  aboat  1,146,000 
having  passed  over  the  Western  and  Atlantic  Bailroad  alone  the  past 
season.  The  Ocean  Steamship  Company  carried  457,687  to  New  YoA 
and  Philadelphia;  the  Boston  Line  295,847. 

While  a  yield  of  1,000  melons  to  the  acre  is  not  eztraordinaiy,  half 
the  number  may  be  considered  a  fair  crop  of  good  shipping  melons,  sach 
only  as  should  be  marketed. 
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The  soil  best  adapted  to  tlie  watermelon  is  light  warm  Band  or  very 
sandy  loam,  and,  if  newly  cleared  or  having  not  been  planted  for  three 
years,  so  mnch  the  better.  Whatever  tends  to  compact  the  soil, 
whetlier  rainy  weather  or  a  deficiency  of  vegetable  matter,  is  detri- 
mental  to  the  crop. 

Melons  are  usually  planted  in  hills,  a  couple  of  plants  to  each.  The 
land  is  laid  off  10  or  12  feet  apart  each  way,  an  opening  made  with  the 
hoe  at  each  crossing,  the  manure  incorporated  with  the  soil,  and  a  flat 
hill  a  few  inches  above  the  general  surface  made  over  it  for  the  recep« 
tiou  of  the  seed.  Instead  of  these  distances  I  prefer  6  by  12  feet,  leav- 
ing a  single  plant  in  each,  manuring,  if  possible,  in  the  drill. 

Fresh  stable  manure  is  objectionable.  One  or  two  shovelfuls  of  de- 
cayed stable  manure,  cow  or  hog  manure,  and  a  couple  of  handltils  of  cot- 
ton-seed meal,  or  other  fertilizer  is  generally  applied.  In  the  latitude  of - 
Lowndes  County,  Oeorgia,  March  1  is  early  enough  for  the  first  plant- 
ing, but  several  plantings  should  be  made  to  secure  a  stand,  even  before 
the  first  appear  above  ground*  Nothing  is  gained  by  putting  in  this 
crop  too  early.  If  the  soil  be  cold  the  seed  will  either  rot  or  not  come 
up,  or  if  it  does,  and  if  the  plants  are  exposed  to  cold  nights,  they  will 
become  stunted,  never  to  recover  vigor  enough  to  produce  fair  yields  of 
first  quality  melons. 

The  soil  between  the  rows  should  be  kept  stirred  by  the  cultivator 
and,  as  the  length  of  the  vine  increases,  furrows  should  be  thrown  to  Uie 
ridges,  leaving,  eventually,  the  plant  on  the  middle  of  wide  beds,  with 
intervening  water-furrows.  The  vines  should  never  be  handled.  Wa- 
termelons come  into  market  from  Florida  of  rather  poor  qui^ity  about 
the  latter  part  of  May,  from  Southern  Oeorgia  about  June  15,  and 
tiie  sea  islands  near  Savannah  about  July  1. 

An  experienced  picker  can  recognize  at  a  glance,  from  its  general 
light  and  bright  appearance,  without  touching  it,  whettier  a  melon  has 
reached  the  proper  stage  of  ripeness  to  be  cut  off  the  vine  for  shipment 
It  has  reached  tills  stage  when  the  interior  first  commences  to  turn  red. 
If  fully  ripe  it  will  neither  bear  transportation  nor  otherwise  be  in 
proper  state  on  arrival  in  market.  The  less  experienced  picker  must 
resort  to  other  signs  of  approaching  ripeness,  and  those  appearing  on 
the  sunfoce  in  contact  with  the  soil  are  the  most  reliable.  If  the  rind 
here  has  hardened  so  as  to  be  with  a  little  difBculty  penetrable  by  tiie 
finger-nail,  or  when  the  pores  are  perceptible  to  Uie  touch  by  a  slight 
roughness  of  the  surface,  or  when  the  pores  can  be  distinctly  seen,  the 
melon  may  be  picked  for  shipment.  The  shriveling  of  the  *<  curl "  or 
little  tendril  on  the  vine  nearest  to  the  fruit  is  a  usual  but  not  certain 
sign  of  ripeness.  A  ripe  melon  sounds  hollow  on  percussion  with  the 
knuckle,  but  a  large  unripe  one  will  emit  the  same  resonance  in  the  hot 
midday  sun.  If  &e  ^'  belly "  (surfiftoe  on  which  it  has  lain)  is  yellow  or 
rough  or  blistered,  it  is  too  ripe  for  shipment.  It  were  better  fed  to 
hogs  than  be  shipped  at  an  expense  for  freight.  Pressure  upon  the 
fruit  to  hear  the  rupture  of  the  flesh  withiu  is  mere  folly  for  any  pur- 
pose. If  intended  for  shipment  the  fruit  should  never  be  ripe  enough 
to  emit  the  sound,  and  if  for  immediate  sale  it  is  damaged  in  value  by 
the  pressure  and  rupture. 

The  melon  plant  and  the  fruit  is  subject  to  injury  from  the  larvsD  of 
Fhacellura  hyaUniUUiay  an  insect  similar  to  the  Pickle- worm ;  but,  if  it 
has  two  broods  at  the  South  the  early  one  must  be  very  small  in  num- 
ber, as  I  have  never  known  the  early  crop  to  be  depredated  upon,  while 
the  insect  is  more  common  later  in  the  season* 
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The  Strawberry  {Frofforia). 

There  are  three  priocipal  points  of  strawberry  culture  at  the  BaaXk 
for  the  Northern  markets,  Norfolk,  Charleston,  and  Thoniasvflle,  Ga., 
but  many  are  also  grown  scatteringly  in  Florida,  the  first  few  arrir- 
ing  from  there  bringing  sometimes  as  high  as  $5  per  qnart  in  New 
York. 

Borne  of  the  most  popular  varieties  at  the  Nottii  are  not  sidtable  as 
market  sorts  at  the  Sonth,  not  being  adapted  to  the  climate ;  but  bemdcs 
its  adaptability  to  the  South,  a  variety  should  be  productive,  be  of  (Ur 
size  and  appearance,  and,  imrticularly,  be  sufficiently  firm  to  endure  the 
delay  and  rough  handling  of  transportation  without  injury,  so  that  it 
may  arrive  in  market  in  good  condition. 

The  old  Wilson's  Albany  or  Wilson,  and  the  Neunan  or  Gharieston 
are  the  most  reliable  and  extensively  grown. 

During  mild  seasons,  with  long  intervals  between  froets,  fttiit  may 
mature  at  any  time  during  the  winter  at  the  South  in  the  ox>en  ground. 
I  have  had  a  fair  yield  for  a  few  days  at  Christmas. 

The  first  shipments  may  be  expected  from  Florida  about  February  1, 
fi*om  Oharleston  late  in  March,  bringing  from  75  cents  to  $1,  but  tJie 
price  soon  drops  as  the  quantity  increases  to  from  dO  centa  to  50  ceots 
per  quart  and  lower  stilL  The  first  from  North  Carolina  Innng  about 
the  same  price  as  the  Charleston  berries.  The  immense  quantities  from 
Norfolk,  commencing  about  May  10,  bring  the  price  down  to  35  centB 
and  25  cents,  and  frequently  still  lower. 

The  best  market  for  strawberries  is  New  York.  Fancy  prices  are  not 
often  paid  in  Baltimore.  While  in  the  cooler  and  better  adapted  cU- 
mate  of  the  North  crops  as  high  as  11,000  to  14,000  quarts  have  been 
creditably  reported,  it  is  doubtftil  whether,  under  the  most  fbvoiable 
conditions  of  a  moist  loamy  soil,  careful  preparation,  proper  cultivation, 
&c.,  more  than  6,000  quarts  could  be  produced  at  the  South.  Three 
thousand  quarts  may  be  considered  a  good  yield  in  a  f^ir  season. 

Moisture  being  indispensable  to  successful  strawberry  culture  a  soil 
should  be  selected  most  capable  of  supplying  that  requirement,  and  in- 
deed a  deep,  rich  loam,  made  friable  with  an  abundance  of  decaying 
vegetable  matter  is  best  adapted  to  this  crop.  A  great  drawback  to 
strawberry  growing  at  the  South  is  summer  killing  of  the  plants,  and 
this  is  most  likely  in  a  lighter,  hotter  soil.  If  stable  manure  is  to  be 
used  it  should  be  well  rotted.  This  plftnt  will  not  stand  as  heavy  man- 
uring as  at  the  North  without  going  to  vine  at  the  expense  of  fruit,  and 
30  loads  per  acre  will  answer  on  g(K>d  soil.  Good  land  having  yielded 
a  crop  of  cabbages,  well  manured,  would  require  no  better  preparation 
than  a  crop  of  pea-vines  sown  May  1,  plowed  under  August  1,  and 
planted  in  strawberries  September  1. 

.  The  land  having  been  deeply  plowed  in  narrow  lands  SO  to  40  feet^ 
the  best  method  of  planting  strawberries  on  a  large  scale  is  in  single 
rows  2j  to  3  feet  apart,  the  plants  to  stand  18  inches  in  the  rows.  This 
will  admit  of  the  use  of  a  cultivator  between  the  lines.  Many  farmers 
neglect  their  strawberry  plants  after  the  first  crop,  and  have  to  renew 
the  planting  every  season.  In  working  the  crop  after  the  strawberries 
have  been  gathered  such  plants  as  have  taken  root  in  the  lines  maj  be 
left,  but  all  others  should  be  removed.  The  better  plan  is  only  to  keep 
the  old  plants  to  bear  the  second  crop. 

The  plants  should  be  put  out  as  early  as  possible,  if  a  large  prodne- 
tion  IS  to  be  expected.    September  is  the  safest  month,  although,  if  tke 
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weather  is  &vorable  and  good  strong  plants  are  availablei  it  may  be 
done  in  Angost, 

Glean  enltnre,  from  the  time  of  setting  the  plants  to  that  of  gathering 
the  second  eropf  is  of  paramount  importance.  If  the  grower  is  not 
determined  to  accomplish  this  he  had  better  not  attempt  a  strawberry 
crop  in  oar  weed  and  grass  growing  country. 

AfbOT  tibie  last  working  and  before  the  plants  bloom  they  and  the  in- 
teryening  space  should  be  mulched,  both  to  keep  the  fniit  clean  and 
that  the  crop  may  derive  the  other  advantages  of  Uie  covering.  Pine 
straw  is  tiiiat  usually  applied  at  the  South. 

Strawberries  as  &r  south  as  Charleston  should  not  be  ftQly  ripe  when 
picked  for  market,  and  should  at  all  times  be  handled  carefully  to  avoid 
braising.  It  is  best  to  have  the  berries  picked  directly  into  the  quart 
baskets  in  which  they  are  shipped,  provided  the  pickers  can  be  relied 
upon,  for  the  least  handling  tiie  better.  These  baskets  are  packed  in 
separate  tiers  in  weU-ventUated  cr&tes  holding  32  baskets,  and  these 
shipped  as  &r  south  as  Oharleston  in  refrigerators. 

The  common  field  crickets  are  more  destructive  to  the  fruit  than  any 
other  insect,  but  those  specially  infesting  the  strawberry  plant  at  the 
Soath  are,  (1)  the  Strawberry  hoBf-ToUer  {Anohylopera  fragariayj  (2) 
the  Strawberry-worm  {Emphyihu  maoulatm)^  the  Strawberry  Orown- 
boier  {Analoia  JragaricB)  j  (4)  the  Strawberry  Leaf-beetle  {OoUupia  fla- 
vida)i  and  (6)  the  Flea-like  x7egro-bug  {OmmeUma pulicaria). . 
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JHploais,  the  pear,  209, 283, 287^18. 

ZHptera,  parasitic  on  locusta,  299, 310. 

Disease-s  of  animals.  7. 

Distribution  of  seea,  47, 48.  , 

Division  of  Chemistry,  9. 

Entomology,  207, 212, 213, 

Statistics,  work  it  14. 
DroaophUa  bred  from  pears,  284. 

E. 

Economic  entomology,  exhibit  of,  at  Now  Orleans,  210  to  SS19> 
Edible  pore  mushroom,  105. 
Egg  plant,  617. 
Eieusine  tiidica,  75. 

ccgypiiaoaf  75. 
Entomological  Division^  work  ot  1ft. 

publications  in  1885,  30. 
Ergotism,  88. 
EH*foama  ouapidata^  75. 
Eriodietyon  gluHncaumf  71. 
Erjfthroxylan  coca,  63. 
3uph4frHa,  71, 72. 

eoroI2ate,71,78. 
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Esrvpe,  ecreal  wupfplj  of  402  to  4M. 
£T«rgf«es  Claon.  3/7,  %^. 

F.tMri nation  o/  boner  az>I  2ti  Milwtou^flS  to  97. 

pMteor'i  raceiae  for  rwijfe^,  479. 

Experiments  in  ifclaeka, 90. 

the  Bnnafirtiire  of  sa^ar,  10. 
Exports  nod  importi^  sfricolioiai,  377  to 
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Faifj  rfn^  e1uHBpi|;n4Miy  IffiL 
Pmid  aninink,  nombets,  417. 


tnUoi  of  nnniber  on  lanB%  367  to  30IL 
Ynloe,419. 
cropSy  nTcn^  conpovUon  ol!^  1S6L 
pHcMy  4U». 
Feneesy  eoot  of,  198. 
FertiJitj,  on  what  it  depends,  108. 
Fltjern,  profitable  prodoctioo  of,  5. 
FilAtoie.  esUblishment  of,  210,  217. 
Fitch,  Dr.  Aju,  nataraJ  history  of  WUto-pina  veerfl, 
Flaeciditx.  a  disease  of  silk  worsM,  S31,  tA 
FlnZf  area  and  product  of  the  jsa^  417. 
Food  ado  Iteration,  IL 
Foreign  medicinal  plants,  64. 
Forest  Aies,  from  locomotiTcs,  203. 

tins  inssctsy  report  on,  bj  Dr.  A.  8L  Fackabd.  819  to 
plaotatioD  in  ITinsss,  903. 
ForsstSydls&ibation  o^  in  the  United  Btatas^  187,  IBB. 
effpet  otf  on  climate,  196. 
increase  or  decrease  ot^  190. 
infloenee  ot,  on  streams,  Ae.,  ISIS, 
present  area  of;  in  the  Statea  and  Terfitoiie%  IBOL 
Forestry  Congress,  the  American,  199. 

fV>atbem,  199. 
Division,  ^mgnm  o^  dnring  the  yesr,  204  to  206L 
inyostt  j^atioDs  during  the  present  year,  186. 
new  Tolame  of  reports  on,  184. 
pnblication  in  14^,30. 
report  of  Chief  of,  183. 
work  in  Diyimon  o^  21.     '        » 
Fowls,  gape  disease  of;  560. 

experiments  with,  by  Dr.  WAitSBB,  661  to  663. 
Fro  its,  dec.,  profitable  prodnetion  oi;  5. 
Fnmif^ting  with  soipbur  te  locusts,  300. 
FangT,  94. 
Fungous  disesscs  of  plants,  76  to  861. 

O. 

Garden  and  Grounds,  work  in  Difision  of^  16. 

web-worm,  209,  266  to  270. 
General  notes  on  butter,  Cats,  Ac.,  100. 
OmUtaMa  in  Diptera,  olassiflcatory  Talue  of;  S87. 
Geometrid  lanr»,  protectiTe  resemblance  in,  380. 
QUIemia  tHmUacBO,  69. 

trVohata,  66. 
Glucose,  commercial,  114. 

estimation  of  water  in,  116^ 
GlyefrrhiMa  alabrOf  65. 
Gooseberry  blight,  81. 

Government  enoonragement  of  wheat  culture  in  India,  680« 
Grain  sphenophorus,  315, 316. 
Graivt,  M.  B.,  on  poisoning  garden  web- worm,  269. 
Grape-Tine  mildew,  84. 

Grape-vines,  true  cause  of  failure  in  growing,  35,  36,  37« 
GrofteHe,  a  disease  of  silk  worms,  221. 
Grasses,  notes  on,  74. 
Orindelia  robtuta,  70. 

Ground  available  for  field  work  too  limited,  33.  ^ 

Qmn  piftnii  ohiiEMtot  vod  umi  of;  70, 7L 
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ffaMomelaeea.  69,  70. 
EamamsUi,  09. 

virginioa,  69. 
ITarpoZuff  feeding  on  garden  web-wonp,  260. 
flAUSKBy  Bey.  iTL.,  report  by,  on  wheat  caltnre  in  Indiay  660L 
Hay,  comparatlye  prodaction  and  ralue  €ft,  28SL 
Hf'dgehog,  or  spine-mushroom,  103. 
\  [  ickory  EeooptU,  330,  331. 
Honey,  adalteration  of,  how  detected,  lllk 

and  its  adulterations,  109. 

data  of  work  on,  117. 

description  of  samples,  110. 

estimation  of  water  in,  116^ 

ontline  of  method  in  examining,  117. 
Honey-dew,  85,  86. 
lioneys,  analytical  table  of  adnlterated|  111. 

remarks  on  tables,  112, 113. 
Hot-beds  and  cold  frames  600« 
Hybridization  of  seeds,  w 
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ItoeMilas,  67. 
dakoam,  67. 
MTo^iuiyfiuif ,  07. 
ImpfementSL  aericoltoral,  384. ' 
Imported  Elm-leaf  beetle.  Bolletin  No.  6  on,  21S. 
InolA,  wbeat  onltare  in,  669. 

area  and  popalation  of,  68L 
Indian  millet,  character  and  oses  of^  75. 

physic,  character  and  nses  o£  68,  69. 

tornip,  character  and  nses  of,  74. 
Inaeetioide  machinery  and  contrivances  for  destroying  insects,  collection  of|  33. 

substances,  collection  of,  33. 
Inaeeti  affecting  fiill  wheat,  311. 

forest  trees.  319. 

and  birds,  interrelations  of,  210. 

ii^lnrioQB  to  agrionltnre,  colleotion  of,  33. 
International  Statistical  Institnte,  organization  of,  346. 
Introdnced  insect  pests,  prerenting  spread  of^  209. 
Inyerted  cane  sugar  in  honey,  115. 
Inyestigation  of  cereals,  10. 
Ipecac,  American,  character  and  nses  of,  72. 

wild,  character  and  nses  of,  71,  72. 
Irrigation  in  India,  580. 

JfOtOSMy  311. 

J. 

JM^enofiia  IHphyl7a,  66,67. 

Johnson  grase^  poisonous,  reports  upon,  in  Montana,  74, 75. 


Kale,  Borecole  or  Sprouts,  618. 
Kerosene  emulsion  for  Dark-sided  cut-worm,  272. 

Locusts,  300. 
effect  of,  on  Periodical  Cicada,  244. 
KoKBBiJE,  Albsbt,  report  on  locusts  at  and  about  FoLsom,  Cah,  308, 
Kumysy  118. 

method  of  analysis,  119. 
table  of  analyses,  120, 121, 122. 


Ladies'  Silk  Culture  Society  of  California,  219. 
Leaf  brownnesB  of  the  pear,  82. 
Leather-beetie,  209, 258  to  264. 
LepidopUrcmi  lary»,  mode  of  feeding  in,  320l 
Lesser  loonst,  283, 303, 306. 
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Xiettnee  mold,  84. 

Licorice,  caltnre.of,  65. 

lAquidamhcr  ityraeiflua,  70. 

Liver  fnn^s  mnshroom,  107. 

Live  stock  in  foreign  conntries.  424  to  420L 

Lizard  feeding  apon  loonsts,  898. 

Local  agricaltnral  societies,  6. 

Locnst,  Ash-colored,  291, 292, 293. 

California  Migrating,  209, 229, 291, 308. 

Devastating,  S09, 229, 291, 306. 

DifTeren  tiai;  2:)3, 293, 295.  ' 

Lesser,  233, 303, 306. 

Kod-Iegged,  233, 303. 

Rocky  Moantain,  228, 303, 306. 

Yellow  296. 
Locnst  injary  in  1885,209,228,289,303,308. 

Locusts  iu  California,  209, 229, 2:t2, 289, 292, 897, 890, 300, 308, 306  to  31L 
the  Eastern  States,  232. 

Northwest,  303  to  307.  i 


Maillot,  Professor,  on  examination  of  silk-worm  cocoons  for  pebrine,  224. 
Maize,  p redaction  of,  6. 
Maple  sugar  industry,  185. 
Marsh-mallow  root,  cnlture  and  uses  of,  66. 
McLain,  N.  W.,  report  on  experiments  in  apicnltnre,  333. 
Medicinal  plants,  Introduction  and  cultiyatlon  of,  19. 

of  foreign,  63, 64. 
native,  66. 
Melanoplui,  230, 231, 232, 233, 303, 304, 306, 307. 
Method  of  analysis  of  kumys,  119. 

outline  of,  in  examining  honey,  117. 
Miorol€pidQpUrou9  larve,  mode  of  feeding  in,  380. 
Microscopical  Division^  exhibit  of  drawings,  34 

work  of,  27. 
Mix.  Dr.  Jos.,  on  C^ddamyia  nigra,  287. 
Milclew  of  clover,  84. 

white,  81. 
Mildews  and  blights,  35. 
Misoellaneous  insects,  chapter  on,  228. 

pnbUoations  in  1885, 30, 31. 
Mite  on  loeusts,  299. 
Montana  Reservation,  204. 
Morthiera  meapili.  82. 
Mulberry  trees,  distribution  of,  214. 
Muscardine,  a  disease  of  silk -worms,  281. 
Mushrooms,  108  to  107. 

N. 

NatiTe  medicinal  plants,  66. 

New  Orleans  Exposition,  exhibit  of  economic  entomology  at,  218. 

Nitrogen  and  carbon  in  Tarious  soils,  tables  of,  167, 168. 

sources  of  for  crops,  166. 
NezoNj  Jacob,  on  reme^ior  garden  web-wonn,  870. 
Non-migratory  locusts,  838. 
Notes  on  grasses,  74. 

Xotodontian  lame,  protective  resemblance  in,  380. 
Nozzles,  303. 

O. 

Oats,  area  and  crop  of  1885,  411. 

chemical  examination  of,  144,  147. 

comparative  production,  area,  and  value  of,  348. 
Oemlbr,  Dr.  A.,  report  on  truck  farming,  583. 
Oidivm,  81. 

ItfHOCAMMllum,  81. 

tudeerifSh 
Oleomargarinei  ohwnioaljIeKto  o^  88« 

O&lob  fly,  874. 
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Opinm,  enltiTfttion  of,  64. 

Orange-milk  maahroom,  102. 
Ornithology,  economiC|  210. 

promotion  of  economic,  13. 
Ottawa  ezpenments,  rei>ort  of  the,  123  to  138. 
tables  of  diffoBion  at,  126^  130, 131. 
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P. 

Fackarp,  Dr.  A.  S.,  report  on  forest-tree  inseots,  319. 

Panioufn  ianguiuaU,  75. 

Papaver  Bommifenm,  64. 

Parasites  in  domestio  fowls,  92. 

PAisTEUR,  L.,  on  detecting  presence  of  flaooidity  In  chrysalides  of  sllk.womi,222. 

Pasteur's  yaocine  for  rougeL  an  examination  of.  479. 

Pea,  620. 

Peach-leaf  blister  and  yellows^  37  to  42. 

Pear  DiplasU,  283. 

tree  blight,  causes  and  remedies,  42  to  45. 
Bcao,  81. 
Pears  cracking,  causes  and  remedies,  42  to  45. 
F^brinSf  a  disease  of  silk- worms,  215, 221  to  225. 
Pedigree  stock,  value  of,  424. 
Periodica]  Cicada,  210,  213,  233  to  286. 
PeHiporiaoeaf  80. 
P«Hmo0pora,  77.  64. 

^pMa,  85. 

El(/bnn<ff,  84. 
(aiM,  83. 
,  84. 
paroiitUa,  84. 
ioklMdmtitma,  84. 
Sparta,  64. 
^oNonfm,84. 
ffitUsola,  78, 84. 
PeronoBporem,  83, 84, 85. 
Peruvian  bark,  description  of,  65. 
PkUmm  praUme,  87. 
PAoma,  80. 
Phylloxera,  379. 

galls  inhabited  by  Anikq/wmui,  978. 
l/VttoiM,83. 
Pine  Amorbia,  327, 329. 
Piperaoea,  73. 
PUnt-Uce,  85. 

Plants,  cross  and  self  fertilization  o£^  51. 
Ihngous  diseases  of,  76  to  85. 
under  glass,  33. 
Platygaster,  parasytic  on  pear  midge  lanrsD,  285. 
Plenro-pueumonia,  action  taken  in  regard  to,  431 

in  Delaware,  470. 
niinois,  468. 
Kansas.  467. 
KentucAcy,  431. 
Maryland,  472. 
New  Jersey,  472. 
Ohio,  468. 
Peunsylvania,  472. 
Virginia  and  West  Virginia,  469. 
inocufition  for,  by  State  aothorities  and  others,  476^ 
inyestigations  in  reference  to,  in  Tennessee,  438. 

Texas,  439. 
letter  of  Goyemor  Knott  in  relation  to,  432. 
notion  in  regard  to,  in  Missouri,  463. 

opinion  of  the  Attorney-General  on  the  law  for  extirpating,  461. 
outbreak  of,  in  Missouri,  452. 
progress  o4  in  Missouri,  458. 
lecent  deydopments  in  regard  to,  i«^fljsntucky,  444. 
nport  of  the  State  board  of  Miisouzi  in  refinrenoe  to,  404. 
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Plenro  pnenmonia,  rules  and  reculationa  fat  the  co-operation  with  States  for  the 

presBion  of,  4491- 
anmmary  in  rej^ard  to,  473. 
Poisoned  bait  as  a  remedy  for  locusts,  232,  300, 309. 
Pollen  of  seed,  49,  50. 
Poroological  exhibit  at  New  Orleans,  35. 
PoPENOE,  Profl  E.  A.,  account  of  Eur^enon  reatoUf,  268. 
Potato  rot,  45,  46,  83. 

causes  and  remedies,  45,  46. 
Potatoes,  comparatiTe  production,  area  and  yalue  of,  351,  352L 
crop  of  the  world,  376. 
1885,  412. 
Priononyx  atraiay  298  to  311. 
Production  of  new  Tarieties  of  wheat,  52. 

by  Professor  Blount,  53. 
Protectire  resemblance  and  coloration  in  Lepidopterwu  larvso,  320. 
Publications  by  the  Department  in  1885,  29  to  3L 
Puff-ball  mushroom,  106. 
Purple  willow  Qracilaria.  332,  333. 
Pyrethrum,  effect  of,  on  locusts,  291. 

Periodical  Cicada,  243. 

Q. 

Quack  grass,  88. 

Quarantine  of  United  States  neat  cattle,  565. 

stations,  Coopersburg  and  Chester,  Pa.,  566. 

Garfield,  N.  J.,  near  New  York,  665. 

Patapsoo,  near  Baltimore,  Md.,  666. 

San  Francisco,  CaL,  666. 

Waltham  and  Littleton,  ICaas.,  565. 

table  showing  nnmber  of  cattle  at^  566. 

B. 

Radish,  622. 

Railroads,  gross  and  net  earnings  of,  401,  402. 

Rainfall  and  temperature,  405. 

of  the  wheat  area  in  India,  570. 
Bamulana  teftunei,  82. 
Red  gum,  character  and  uses  of,  70, 

togged  locust,  233,  303. 
Report  of  the  Botanist,  63. 

Bureau  of  Animal  Industry,  431. 
Chemist,  109. 

Chief  of  Seed  Division,  47. 
Commissioner,  5. 
Entomological  Division,  207. 
Forestry  Division,  183. 
Microscopist,  89. 
Ottawa  experiments,  123. 
Statistician,  345. 

Superintenaent  of  Garden  and  Gronnda,  33. 
on  affriculture,  333. 

Dark-sided  out-worm,  273,  274. 
forest-tree  Insects,  319. 
insects  affecting  fall  wheat,  311. 
Locusts  in  Calfibmia,  289,  30a 
the  Northwest,  303, 
Strawberry  weevil,  277. 
Truck  fuming,  by  Dr.  Okmlbb,  583^ 
Rhamnui  oalif^nicuM,  68. 
catMurtieuB,  68. 
imrtJiiaiww,  67. 
Rheumatism  root,  character  and  uses  of,  66. 67« 
Bheum  offioinals,  65. 
Rhubarb,  culture  oil  66. 
Shui  lobaia,  71. 
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Rot  of  the  potato,  oanoet  and  mnediat,  45,  46,  81 

Rougei,  inTestigation  of,  616.  .  ,  ^    x      -     ., 

KuleH  and  regoIatioiiB  for  co-operation  with  Stataa  for  the  Bnppression  of  pleuro-pnev- 

monia,  449. 
Rye,  chemical  examination  of,  149,  160. 

comparative  prodaotion,  area,  and  value  of,  349. 


Saint  Anjpistine  icraaa,  76. 

San  Joaqain  ValleTi  Galifomia,  looiuta  in,  289. 

Jo66  nozzle,  303, 
Sat'8  description  of  Anihonomu$  mMioiUu$  and  A,  tignaiiu,  280. 
Schmidbxrobr's  account  of  Ceoldomyia  nigra^  286. 
Seed  changing,  68. 

crooBing  or  hybridization.  48. 
Diviaion,  Report  of  Chief  o^  47. 

work  in.  26. 
improvement  of,  48. 

by  selection  and  onltivatlon,  64,66. 
nomenclature  of,  69. 
pollen,  49. 

savinff,  60. 
substances  auecting  the  germination  of,  68. 
SeedBy  amount  appropriated  for  the  purchase  and  distribution  of>  47. 
complaints  as  to  distributiou  of^  48. 
differences  In,  of  the  same  plant,  64. 
distributed  annually,  47. 
gennination  o^  67. 

interchange  of,  with  foreign  oountrias,  48. 
methods  of  distribution  oz^  00. 
object  of  distribution,  47. 

g roper  method  of  distributing,  47. 
fcbular  statement  of  distribution  of;  in  1884-^86,  61.      . 
vitality  o^  66. 
Belf-fertilization  of  plants,  61. 
Serrell's  automatic  silk-reel,  208, 209, 218. 
8eta$ia  glaucia,  88. 
Silk  culture,  exhibit  of  at  Exposition,  34. 

in  the  United  States,  207  to  209, 214  to  219, 221, 223, 227. 
work  in  Division  o^  13. 
Skunk  cabbage,  character  of,  74. 
Smtth,  J.  B.,  report  on  Dark-sided  cut-worm,  273. 

Strawberry  weevil,  277. 
Smut  of  timothy,  87. 

Indian  com,  88. 
Societies,  local  agriculture,  6. 
Soil,  acquired  or  temporary,  fertility  o£  160. 

analysis,  objects,  and  interpretation  of,  170. 

of,  in  India,  669. 
analyses,  151. 

apparatus  used  for  mechanical  analysis  of,  161. 
barrenness  of,  158. 

care  necessary  in  obtaining  sample  o^  162. 
chemical  proi>erties  of,  161. 
compoeition  of  the,  162. 
denudation  of,  153. 
difiference  between,  and  subsoil,  162. 
effect  of  sand  in,  161. 

fertility  of,  depends  on  climatic  conditions,  167. 
formation  of;  153. 
how  tilled  in  India,  671. 
improvement  ot  160. 
mechanical  analysis  of;  160. 
objection  to  mechanical  analysis  of;  161. 
on  derivation  and  formation  of,  161. 
power  of  retaining  moisture  in,  157. 
quantity  of,  swept  away,  154.  ' ' ' 

temperature  of,  157. 
'w-i'ight  of,  per  acre,  16a 
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Soils,  absorbent  and  retentive  powen  of,  16S. 
absorption  of  ammoniacal  salts  by,  156. 
analysis  of,  9. 

air  dried,  tables  of.  174  to  176. 
qaestions  answerea  by.  169. 
chemical  composition  of,  102  to  160. 
formed  by  the  different  geological  formations,  153L 
from  Alezandriai  La.,  181. 

Berrien  Connty,  Michigan,  177. 
Boone  Conntv,  Indiana,  176. 
Oswego,  N.  I.,  179.  % 

Rapioes  Parish,  Lonisianai'  180. 
Walla  WaUa,  Wash..  177. 
general  classification  of,  152. 

conclusions  in  regard  to,  156. 
fertility  of,  154. 
geological  character  and  distribation  of,  171, 172, 173. 

classification  of,  152. 
history  of,  analyzed,  173. 

importance  of  a  proper  mechanical  condition,  155. 
permanent  fertility  of  159. 
physical  proi>erties  or,  154. 
prairie,  from  Dakota,  177. 
Table  of  Bothamsted  anidysis,  167. 

showing  the  specific  myity  of,  169. 
Tables  of  nitrogen  and  carbon  in  varions,  168L 
yariations  in  the  texture  of,  155. 
Solnble  matter  and  water  in  canes,  135. 
Sorghum  halapetue,  74. 
Sorghum  JuiceoL  analysis  of,  133, 134. 
seed,  unproyement  of,  55. 
■agar  euibited  at  New  Orleans,  34. 

experiments  with  at  Ottawa^  123  to  196. 
tables  of  diffnsion  of  126,  ISO. 
Southern  Forestry  Congress,  199. 
Sparrow,  Califomia,  feeding  on  locusts,  298. 

English,  M.  Cicada,  238. 
Spinaeh.  622. 

Spmoe-Dud  caterpillar,  3S1« 
worm,  325,  326. 
Plnme-moth,  326. 
l%erina,328. 
Squash,  622. 

State  experiment  stations,  7. 
Statistical  Diyision.  diagrams  exhibited,  34. 

publications  in  lb85,  29. 
Statistician,  report  of,  345. 

Statistics,  work  in  Division  of,  14.  * 

Stenotaphrum  amerioanvmf  75. 
Strawberry,  626. 

Crown-miner,  378. 
Boot-worm.  278. 
WeeyU.  20d,276to281. 
Sucrose  (cane-sugar),  115. 

detection  of  in  honey,  115. 
Sugar,  experiments  in  the  manufacture  of,  10. 

industry,  deyelopment  of,  5. 
Sweet-gum,  character  and  uses  of,  70. 
Swine  breeding  in  America,  370  to  372. 
plague,  bacterium  of,  504. 

conclusion  of  investigations  concerning  the  caaso  of,  488k 

report  on,  521. 
disease  as  observed  in  swine,  513. 
^neral  r^nm^  of  investigations  oonoeming,  509. 
investigations  in,  476. 
other  investigations  of.  516. 
results  of  latest  investigations  in,  611. 
Symploearptu/oBtiduB,  74. 
Syrphida,  monograph  on,  by  Dr.  S.  W.  Willwton,  213. 
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T. 

Tables  Nos.  1.  2,  3,  4,  6  of  analyses  of  varioas  honeys,  111. 
•  of  diffoBion  experiments  at  Ottawa,  126, 130. 
remarks  on,  112. 
Tachina  flies  attaoiing  locusts,  310. 

parasitic  on  Eurycrwn  rantaliB,  209t 
Tarnished  plant-ba^,  317. 
Temperatore  and  rainfall,  406. 

table  o^  406. 
of  wheat  area  in  In<ua,  570. 
Teras  vOmnMna,  332. 
Tests  of  bntter  and  other  fats,  94,  95. 
Textile  fiberSyStmctnre  and  examination  of,  89,  90|  91. 
Timber  and  lands,  suspension  of  sale  of,  204. 

thieves  on  public  lands,  204. 
Timothy,  smut  of,  o7. 

Tobacco,  comparative  production,  area,  and  value  of.  352,  358, 
Tomato,  623. 
Tortrix,  321,  325,  326,  329. 
Transportation  rates,  394  to  401. 
Tree  planting  by  railroad  companies,  200  to  202. 

extent  and  success  of,  196  to  198. 
seed,  distribution  of.  198. 
Trees  on  the  Western  plains,  184. 
THmerotropiif  296.  297,  307. 
Triticum  repenSf  88. 

Trough  used  for  catching  locusts,  300. 
Truck  farming,  by  A.  Oemlbr,  583. 

causes  of  failure  in,  608. 
ffreen  manure  for,  597. 
labor  in,  585. 
locations  of  585. 
manure  and  its  application,  590. 
packing  and  marketing  for,  fiOSk 
profits  of,  607. 
seed  for,  605. 

soil  and  preparation,  587. 
shipped,  amount  of,  610. 
Twin  leaf,  character  and  uses  o^  66,  67. 

U. 

Unohiulaf  81. 

ipiralU,  84. 
Uttilago  panid  glauci,  88. 

salveiij  67. 

ZeaMayi,  79,98. 

V. 

Value  per  acre  of  fkrm  products,  365, 366. 

quarterly  amount  of  products,  366. 
Vanilla  beans,  cultivation  of,  65, 66. 
Vanilla  planifoliay  65. 
Variegated  EoeopsiSf  331. 
Virginia  creeper,  84. 

snake-root,  character  and  uses  of,  72. 
Vitality  of  needs,  56. 
V-marked  Caoodda,  329, 330. 

W. 

Wages  of  farm  labor,  380  to  384. 
Waul  vacuum  pan,  135. 
Wasps  preying  upon  locusts.  296. 
Waste  waters  from  cells  at  Ottawa,  131. 
Watermelon,  624. 

Wax,  economy  in  the  production  of,  334. 
Webster,  F.  m.,  report  on  insects  affecting  fall  wheat,  311. 
Web  worm.   (See  Garden  web- worm). 
Weight  of  ordinary  crops,  table  of«  158, 159. 
soil  per  acre,  168. 
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mn*  Mii  orop  of  1»85,  469, 
ohemloal  exuuluAtion  of,  140  to  144. 
comparative  prod  notion,  area,  and  Tsloe  of,  H 
cultivation  of,  In  India,  573. 

cost  of,iiilDdia,673. 
culture  in  India,  bv  Rov.  I.  L.  Eauskb,  IJ69. 
diBtrlbntion  of,  372. 


increase  of  vield,  376. 
InseoU,  311,  315,  310,  317,  318. 
pricBB  of,  In  India,  677. 
piodnctioD  and  exportation  of  374.     ' 
of  new  vailetiM  o^  BS. 

by  Prof^Mor  BLOnHT,  5S 
reaping  and  thraablng  In  India,  S72. 
soaking  seed,  79. 
tranqportatloD  of,  in  India,  G76. 
TBTiHtiea  of,  In  India,  579. 
weight  b;  boshel  of  different  Toneties,  143. 
-winter,  area  and  orop  of  the  year,  414. 
Whit*  gmb,  316. 

■beart  hickory  Qtleehia,  331,032. 
pine  weevil,  323  to  325. 
mot  of  cabbage,  85. 

the  Mrawbeny,  fiZ. 
Wild  ginger,  eharacMr  and  qmi  of  79;  73. 
ipeoao,  oharaoler  and  aaea  ol,  71,72. 
■enn^  character  and  nsea  of,  68. 
tnmlp,  character  and  naca  of,  74. 
Willow  Tenu,  332. 
Wintering  beea,  335. 
Witoh  hazel,  cbaract«r  and  nsea  at,  69, 
Wood,  oontnmptloQ  of,  for  railroad  ties,  185. 
exporta  and  importa  of,  1S9. 
manafactoree  of,  190. 
Woods  and  wood  prodocls,  exhibition  of,  at  New  Orleans,  It 
Wool  indnatry,  2& 
Work  ouder  tiie  directlcok  of  aasistaDt  flhemista,  138  to  IBS. 
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TeUowa  in  peaob  ti«ea,  eaoN  af,  37  to  4S. 
Yellow  IooaBtj39S. 
Ttrba  nanta,  73. 

Yield  per  aore  of  farm  prodaots,  tables  of,  364,36EL 

Z. 
ZgrMi  oofoMria,  327. 
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